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THE PASSING OF THE OLD-TIME FORESTER 
EDITORIAL 


The Editor may possibly be permitted before he puts away the 
blue pencil, the symbol of his authority, to wander a bit in the past 
and to try to discern the events that cast their shadows before. 

Three stages have marked the development of our profession in 
the past. The early stage which may be called the scientific-academic 
stage originated with the Forestry Quarterly under the inspiration and 
able guidance of Dr. B. E. Fernow. Forestry was unknown, even by 
name, to the large masses of the people. It was an exotic and de- 
tached from life. Only a few people were interested in it and those 
mostly because of their European bringing-up. It had merely an 
academic significance and was confined largely to the classroom. It 
is interesting to read over some of the early contributions to the 
Forestry Quarterly and even to our Proceedings. They dealt with 
many scientific fundamental problems, touched upon the scientific 
phases of forestry, offered admirable reading but were miles removed 
from the forestry realities as they existed at that time. They stimu- 
lated and kept alive the interest of the very few foresters of that day 
but had no effect either on the economic trends or on public activities 
in forestry or in the wood-using industries. 

Gifford Pinchot was the first to break through the narrow aca- 
demic wall surrounding the classroom forestry of that day. He car- 
ried the message of forest conservation to the people. This marked 
the second stage in the development of the profession, the stage of 
tremendous forest propaganda, the popularization of the forest idea. 
The dynamic force behind that movement, its sincerity, its complete 
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faith in all the accepted forest dogmas, its missionary spirit per- 
meated with public service, carried it far and wide as a new social 
gospel. The literature of that period was characterized by forceful- 
ness, implicit faith which permitted no doubt, but was not without 
exaggeration, scientific inaccuracies, and lack of criticism toward our 
own position. It was the spirit of youth which had no doubts, to which 
all problems seemed easy of solution and which did not reckon with 
the economic factors controlling the development and use of the for- 
est. It was the period of broad principles and broad public policies. 
Within the field of public domain it was the period of the establishment 
of the National Forests. The great field of privately owned forest 
was still barely touched. 

With Graves and Greeley as leaders of forest thought, the eco- 
nomic problems of the privately owned timber lands began to loom 
bigger and bigger on the horizon. We entered on the third and pres- 
ent stage of our development, the stage of big forest economic prob- 
lems. Probably within the last ten years no other subject has been 
discussed so widely and by so many different people as the various 
phases of forest economics. Technical forestry received attention here 
and there but it was sporadic and still detached from the actual needs 
of the time. We were solving the problems of the timber industries— 
overproduction, taxation, utilization, competition, foreign export, for- 
estry as related to agriculture, and the land problem, the economic 
aspects of holding cut-over land, and similar economic problems. This 
is the stage through which we are still passing. Yet new tendencies 
are becoming more and more marked every day. 

The timber owners themselves, the lumber industry, and all other 
interests affected by the forest situation were not entirely lethargic. 
There was a great awakening in the lumber industry. New ideas 
and new leaders were taking hold of the problem. From a merely 
defensive position, the lumber industry is assuming an aggressively 
progressive attitude toward its own future. Instead of the previous 
antagonistic attitude, it adopted an attitude of co-operation, learning 
and assimilation of the best ideas in the forestry movement but adapt- 
ing them to its own needs. It is gathering within its fold the out- 
standing foresters, economists, and engineers, and instead of being 
led, intends to lead the movement itself. The lumber industry, the 
National Chamber of Commerce, and many other business organiza- 
tions have accepted the challenge of solving the economic problem of 
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future timber supplies through individual initiative and industrial en- 
terprise. 

What is logically the next stage in the evolution of our profession? 

The spirit of co-operation between the timber industries and for- 
esters will continue. It will grow closer and more intimate as has 
happened in the case of scientists and technicians in other big in- 
dustries. The dependence of the industry upon foresters will be, how- 
ever, not so much for economic guidance and shaping of policies, but 
for technical information. 

The Editor forecasts a coming new stage in our development, 
namely the intensification in the study of technical forest problems, 
dealing with growth, method of cutting, natural and artificial regenera- 
tion, forest utilization, and with the narrower problems of the forest 
technician and of the forester manager. Our uncontested leadership 
will be largely in that field and perhaps in it lies our greatest usefulness. 

To those older foresters who are not only technicians but who 
were also leaders of public thought on broad economic questions, this 
new role may not be entirely welcome. There will always be a feeling 
that the solution of the economic problems worked out by the industries 
themselves may be in conflict with public interest. Be that as it may, 
the Editor is not moralizing, but merely tries to point to the cold 
facts of life as they are. 

This division of our professional evolution into stages is of 
course schematic. Each stage does not begin and end abruptly but 
the germs of the new stage may already be found in the previous 
stage. In the future as in the past, foresters will be found on all 
the different fronts. They will still be the educators of public thought. 
They will be the keenest analysts of the economic trends and the 
scientists and technicians of forestry. And they will be a factor to 
be reckoned with in future economic development. Yet, I believe 
the tendencies as outlined are not far from the truth. 

This, of course, is all on the assumption that the economic prob- 
lems of forestry can and will be solved by the timber owners them- 
selves. But if not, what then? The Editor refuses to look ahead more 


than twenty years. 


TREE SELECTION BY THE WESTERN PINE BEETLE 


By H. L. PERson 
Bureau of Entomology, Washington, D.C. 


The emphasis in forest entomology is gradually shifting from the 
protection of mature and overmature timber to the protection of repro- 
duction, second growth, and the trees left for increment and reseeding 
on cut-over areas. At the present time the problem of reducing losses 
caused by insects on cut-over areas of the western yellow pine in Cali- 
fornia and southern Oregon is a pressing one. Measures designed 
to reduce this loss must be based on a knowledge of the characteristics 
of the trees selected by the western pine beetle (Dendroctonus brevi- 
comis Lec.), the insect causing most of this loss. 

The studies here reported form part of a more comprehensive pro- 
gram of investigation adopted several years ago and designed to ob- 
tain a fuller understanding of the relation of this beetle to all phases of 
its environment. The objectives of this program and some working 
theories which are supported by the evidence here presented, have 
been commented on in some detail by Craighead’ and by Muiller.? 

The selection of a tree for attack by the western pine beetle may 
be due to the site on which the tree is located, or to characteristics of 
the tree itself. The influence of site will be discussed first, and the 
consideration of the characteristics of the trees selected will follow. 
Tree selection, as used in this paper, is not intended to mean a conscious 
selection of certain trees by the insects, but rather that trees having 
certain characteristics are more apt to be killed by the western pine 
beetle than trees which do not have them. The underlying cause of 
this selection will not be considered here. 


SITE SELECTION 


The influences of differences of site on selection of trees by the 
beetles are very difficult to analyze, owing to the complex of factors 
determining site. Preliminary studies made in 1924 indicated that the 
western pine beetle prefers open, pure yellow pine stands, along ridges 
or on any exposed site. Rapidly growing yellow pine in dense stands 

* Craighead, F. C., The Dendroctonus Problems. JOURNAL OF FOoRESTRY 
23 :340-354, April, 1925. 

* Miller, J. M., The Western Pine Beetle Control Problem. JOURNAL OF 
Forestry, 24:897-910, December, 1926. 
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is least attractive to this insect, especially in mixture, on north slopes, 
and in low, moist situations, such as along streams. 

In 1925 an area in the Sierra National Forest in California known 
as the Cascadel area was selected as a location for intensive study. 
It includes about four sections and lies in the form of a basin at an 
elevation of between 3,500 and 5,500 feet, with drainage and principal 
exposures to the southwest. The stand is fairly typical of the western 
slope type of yellow pine, with a small percentage of sugar pine, incense 
cedar, and white fir, at the higher elevations, on the north slopes, and 
along the creeks. Oak and alder are the principal hardwoods. About 
1,800 acres of this area were laid out as a “unit,” and used for a site 
study. 

This unit was mapped by sites, according to which all of the insect- 
killed trees were located. The site classification of the Forest Service 
was used, based on the height of the highest 10 per cent of the dominant 
trees. It is applicable to mature stands only. According to this system 
site class I represents the trees more than 175 feet high, and site 
classes II, III, IV, and V, respectively, trees having heights of 150 to 
175, 125 to 150, 100 to 125, and less than 100 feet. The “unit” se- 
lected was laid off into squares of 2% acres each, and the area of each 
site was determined by the use of these squares. In this unit there were 
no areas of class I and the areas of class V, constituting only 7.2 per 
cent of the unit, were not considered; in the latter class the stand 
was so thin that it could not be compared with the others. The number 
of trees killed by the western pine beetle was totaled by sites. This loss 
includes all standing, insect-killed trees found on the area in September, 
1925. Table I gives the absolute insect loss by sites in trees per section 
and the acreage on the three sites. 


TABLE I. 


INSECT LOSS BY SITES ON THE CASCADEL UNIT 
(Equivalent to about 4 or 5 years’ loss) 


Site Area of site Per cent of area of Insect loss per section 
(acres) Cascadel Unit (trees per square mile) 
II 257 136 77 
III 1,037 63.1 156 
IV 350 213 210 
Total 1,644 100.0 
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It is evident that, taking Site III as the average, the better sites 
have less loss caused by insects, and the poorer sites have more, on the 
same acreage. This, however, does not prove that the western pine beetle 
prefers the site of poorer quality. Since the trees grow more slowly 
on these poorer sites, it may mean only that the beetles prefer the slow: 
growing trees. 
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Fig. 1. Solid curve, relation of diameter of western yellow pine trees 
killed by the western pine beetle to percentage killed; dotted curve, relation of 
diameter to percentage of total stand in the case of living yellow pines. 


TREE SELECTION 

Although a number of tree characters are being considered from 
the standpoint of individual tree selection, only two will be discussed in 
this paper; these are (1) diameter and (2) vigor, as shown by the 
width of the annual ring. 

Diameter of Tree——That the western pine beetle concentrates its 
attack on trees within certain diameter classes is quite easily demon- 
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strated. The preference for trees of diameters between 20 inches 
and 30 inches becomes apparent when the curve of distribution by 
diameters for the total stand is compared with the curve for the trees 
killed by Dendroctonus brevicomis. The curve of trees, of specified 
diameters, killed by beetles, shown by the solid line in Figure 1, is based 
on 5,000 trees so killed, selected from the area of the San Joaquin Proj- 
ect. The curve for the total stand, classed according to diameters and 
shown by the dotted line in the same figure, was prepared by Burnett 
Sanford, formerly Forest Examiner on the Sierra National Forest, 
from some thousands of trees recorded in cruising on that forest, in- 
cluding the area of the San Joaquin Project. 

It is apparent from these curves that the relative number of trees 
killed having diameters of between 20 and 30 inches is much greater 
than the proportion of trees of such diameters to the total stand, and 
that the western pine beetle prefers trees within this range of diameters. 

Vigor of Tree—The vigor of any tree is a more or less intangible 
character and difficult to indicate. However, the width of the annual 
rings is generally accepted as a good index of vigor and has been adopt- 
ed as such for this study. It is realized that width of ring alone is 
not always a true index, but it is used here because it is the character 
most easily determined and because it is considered to be the most re- 
liable one for this purpose. Again, it is most important from a for- 
ester’s standpoint, since it is a definite character that can be readily 
compared in both insect-killed trees and living check trees, and is thus 
easily applicable to field technic. The basic idea involved in the com- 
parison of vigor of trees and their relative selection by the beetles is 
that if, of two trees of the same size and located on the same site, the 
one growing more slowly is killed by the beetles in a high proportion 
of cases, a preference for the trees of slower growth is indicated. 

The comparisons here given are based on cores, collected by means 
of an increment borer, from over 1,000 trees killed by Dendroctonus 
brevicomis and from a living check tree, of the same diameter and site, 
for each tree killed by the beetles. The cores used were taken from a 
number of areas in California and southern Oregon. The data for each 
core include the width of each of the last five or ten rings, the number 
of annual rings in the last inch, and the diameter of the tree from 
which the core was taken. These measurements have been worked up 
from four different approaches, all of which agree as testimony that 
D. brevicomis selects the slower-growing trees, but that this selection 
is more pronounced under one set of conditions than under another. 
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These considerations are treated separately under the four heads which 
follow. 

1. Percentage of cases in which the trees killed by Dendroctonus 
brevicomis are growing (a) slower than, (b) faster than, and (c) the 
same as the living check trees. 2 

A core was taken from each of 81 trees in the Cascadel Unit which 
were killed in 1924 by Dendroctonus brevicomis, and each core was 
compared with one similarly taken from a separate living tree used as 
a check. The two cores of each of the 81 pairs were compared in two 
ways—by the relative growth of the two as indicated by the annual 
rings of 1922 and 1923, and their relative growth as indicated by the 
number of rings in the outside inch of the wood; and for each method 
of comparison the dead trees were classified as having grown more or 
less rapidly than the corresponding check trees, or with equal rapidity. 
Table II presents the results of these classifications, including the sev- 
eral percentages of the total. It is evident that a very large majority 
of the beetles chose the trees growing less rapidly than the checks with 
which they were compared. 


TABLE II 


COMPARISON OF THREE CLASSES OF TREES, 81 TREES IN ALL, KILLED IN 1924 By DEN- 
DROCTONUS BREVICOMIS 


Growth of tree| Comparison based on annual | Comparison based on rings in 


as compared rings of 1922 and 1923 outside inch of wood 
with growth ——]—-2-2-2-—-— A _ 
of check Number of | Percentage of Number of Percentage of 
trees total number trees total number 
Slower 69 85 59 73 
Faster 7 9 15 18 
Thesame 5 6 ff 9 
Total 81 100 81 100 


Some of the trees killed by Dendroctonus brevicomis were found 
to have more than 100 rings to the outside inch, and the average for 
these trees was about 35 to the outside inch. As the rates of growth in 
very recent time are evidently of chief importance in deciding the ques- 
tion at issue, observations, the results of which are presented in Tables 
III, IV, and V and Figures 2 and 3, were made on rings for the last 
two years of the check trees and of the trees killed by D. brevicomis. 
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Table III gives the results of comparisons of such rings for 1923 and 
1924, in 76 pairs of cores from trees in the Cascadel Unit, the dead 
trees having been killed by the beetle in 1925. Table IV gives similar 
results for 335 trees killed in southern Oregon in 1924, the compari- 
son being based on the rings of growth in 1922 and 1923, and Table V 


TABLE III 


COMPARISON, BASED ON RATE OF GROWTH IN 1923 AnD 1924, oF 76 TREES KILLED BY 
DENDROCTONUS BREVICOMIS IN 1925 IN THE CASCADEL UNIT 


Growth of tree as compared Number of trees Percentage of 
with growth of check total number 
Slower 42 55 
Faster 19 25 
The same 15 20 
Total 76 100 
TABLE IV 


COMPARISON, BASED ON RATE OF GROWTH IN 1922 anp 1923, oF 335 TREES KILLED BY 
DENCROCTONUS BREVICOMIS IN 1924 IN SOUTHERN OREGON 


Growth of tree as compared Number of trees Percentage of 
with growth of check total number 
Slower 250 75 
Faster 50 15 
The same 35 10 
Total 335 100 
TABLE V 


COMPARISON, BASED ON RATE OF GROWTH IN 1923 AND 1924, oF 20 TREES KILLED BY 
DENDROCTONUS BREVICOMIS IN 1925 IN THE MODOC-HAPPY CAMP AREA 


Growth of tree as compared} . Number of trees Percentage of 
with growth of check total number 
Slower 13 65 
Faster 5 25 
The same 2 10 
Total 20 100 
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for 20 trees killed in 1925 in the Modoc-Happy Camp area, the rings 
of growth in 1923 and 1924 being used for comparison. 

The fact that a larger percentage of the trees growing more rapidly 
than the checks were killed in 1925 than in 1924 seems to be attribut- 
able to the character of the infestations. There is evidently less selec- 
tion of the slower-growing trees by Dendroctonus brevicomis under de- 
creasing epidemic conditions than under endemic or increasing epi- 
demic conditions. In 1924, the first year of the severe epidemic, the 
supply of favorable host material, i.e., trees of slow growth, was large. 
The weather conditions also favored the beetles, there being a long, 
warm season, with only about half the normal precipitation. It was 
noticeable during the control work in Chiquito Basin that comparatively 
fewer beetles were able to kill many of the trees. Patterson found also 
that the brood mortality in southern Oregon was low in 1924. These 
conditions favored such an increase in the number of beetles that there 
was less chance for selection of desirable trees in which to breed. As 
a result, the beetle population of 1925 was abnormally high, and there 
was a scarcity of trees of slow growth because of the large numbers 
killed in 1924. This situation caused the beetles to attack and kill, by 
force of numbers, many rapidly growing trees which they would not 
otherwise have selected; but, in overcoming the resin flow of such 
trees, they must have succumbed in numbers so great that the force of 
the epidemic was broken. One would be led to expect a lower infesta- 
tion in 1926, as actually happened; on the Cascadel Unit the infestation 
proved to be only one-fourth as severe as that of 1925. 

A compilation of the data in Tables II to V for all the cores from 
the trees killed in 1924 and 1925, and their checks, including those from 
the Cascadel Unit, the Modoc-Happy Camp area, and the area in south- 
ern Oregon, shows that 512 pairs of trees in all were studied. If the 
rate of growth of the trees killed, as compared with their respective 
checks, for the two years preceding that in which they were killed be 
taken as a basis, it appears that 374 trees, or 73 per cent of the total, 
were growing more slowly than their checks; 81, or 16 per cent, more 
rapidly, and 57, or 11 per cent, were growing at the same rate as their 
checks. 

Since these comparisons show such a definite trend it is safe to as- 
sume that in the majority of cases the western pine beetle selects the 
trees of slower growth. This preference varies in degree under differ- 
ent conditions, and especially according to the status of the infestation. 

2. Comparison year by year of the average rate of growth of all 
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Fig. 2. A, average annual rates of growth of 81 trees killed in 1924; B, an- 
nual rates of growth of 76 trees killed in 1925. The black bars represent average 


widths of the annual rings of trees killed, and the white bars the widths for 
living trees. 
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trees killed by Dendroctonus brevicomis with that of their living check 
trees. 

The selection by Dendroctonus brevicomis of trees which grow 
more slowly than the average living tree can also be shown by compar- 
ing the average rate of growth year by year of the trees killed by the in- 
sect with the corresponding rate of growth of the check trees of the 
same size and growing on the same site. This was done for the 81 trees 
killed by the beetles in 1924 and the 76 killed in 1925 on the Cascadel 
Unit. The average width of the annual rings for each of several years 
preceding the year in which the beetles killed the tree selected served 
as the measure of average growth. The results of these comparative 
measurements are presented graphically in Figure 2, the two groups of 
bars representing respectively the trees which died in 1924 and in 1925. 
The black bars represent by their heights on the scale of millimeters the 
average widths of the rings, for the years named, of the trees killed, 
and the white ones the average widths for the check trees correspond- 
ing. In every case the average annual growth of the trees killed by the 
borers was slower than the annual growth of the check trees, the pref- 
erence of the beetles, however, being less pronounced in 1925 than in 
1924. The average width of the rings representing growth in the years 
1920 to 1924, inclusive, for the trees killed in 1925 is 0.68 millimeter ; 
the corresponding average width for the living check trees with which 
these trees were compared is 0.93 millimeter. For the trees killed in 
1924 and their checks the two average widths of the rings representing 
growth in the years 1920 to 1923, inclusive, are 0.51 millimeter and 
1.12 millimeters, respectively. 

3. Comparison of the average rates of growth, in trees classified 
according to diameters, of trees killed by Dendroctonus brevicomis 
and their respective checks. 

In discussing this matter, Miller suggested that the preference of 
the beetles for trees of slower growth might be limited to trees of cer- 
tain diameters. To test this possibility, in the area in southern Oregon, 
220 trees were selected which were killed by Dendroctonus brevicomis 
in 1924 and the diameters of which were within the ranges of 12 to 18, 
20 to 22, 24 to 26, 28 to 30, and 32 to 4o inches; and, by the use 
of cores, as already described, were compared with check trees of cor- 
responding classes. The average widths, in millimeters, of the rings 
for the last two years’ growth of the trees killed by the beetles, are 
represented for the several classes of diameters by the solid line, and 
those of the corresponding check trees by the dotted line, in Figure 3, 
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Fig. 3. A, growth of trees killed in southern Oregon. B, growth of trees 
killed in the Cascadel Area. The solid lines refer to the trees killed; the dotted 
lines to the check trees. 
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A. A similar comparison for 175 trees in the Cascadel Unit, which 
were killed by the beetle in 1924 and 1925, is shown in Figure 3, B. In 
the latter case, trees were taken having diameters of 12 to 18, 20 to 22, 
24 to 26, 28 to 30, 32 to 38, and 40 to 60 inches, for both those killed 
by D. brevicomis and their corresponding checks, and compared as 
previously described. The average widths of the rings of the trees 
killed by the beetle are indicated by the solid line, and of the check 
trees by the dotted line, in Figure 3, B, as in the case of Figure 3, A. 
These relations and the number of pairs of cores measured in each case 
are numerically presented in Table VI. In every case the beetles 


TaBLe VI 


COMPARISON OF THE AVERAGE WIDTHS OF ANNUAL RINGS FOR THE LAST TWO YEARS OF 

GROWTH OF TREES KILLED BY THE WESTERN PINE BEETLE, SELECTED ACCORDING TO 

CLASSES OF DIAMETERS OF TREES, WITH SIMILAR AVERAGE WIDTHS FOR LIVING CHECK 

TREES OF THE SAME NUMBERS IN CORRESPONDING CLASSES; TOGETHER WITH THE 
NUMBER OF PAIRS OF TREES IN EACH CLASS, 


A. Trees killed in southern Oregon in 1924 


Average width of ring 


Diameters Number of pairs =|_———_______ 
Inches Killed tree Check tree 

Mm Mm. 
12 to 18 38 0.38 0.62 
20 to 22 20 0.30 0.54 
24 to 26 56 0.26 0.42 
28 to 30 74 0.25 0.44 
32 to 40 32 0.26 0.48 


B. Trees killed in Cascadel Area in 1924 and 1925 


SS Se ee eee 


12 to 18 44 0.33 0.61 
20 to 22 30 0.32 0.72 
24 to 26 33 0.31 0.78 
28 to 30 25 0.38 1.30 
32 to 38 24 0.67 1.24 
40 to 60 19 0.33 0.94 


showed a marked preference for trees of slower growth than the trees 
taken as checks, although this preference is more marked at some di- 
ameters than at others. The difference between the forms of the curves 
for the two areas is also interesting, but has not been found explainable. 

4. Comparison of the percentage distribution according to rate of 
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growth of the trees killed by Dendroctonus brevicomis and the similar 
distribution of the living trees used as checks. 
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Fig. 4. Relation of average width of annual rings for the last year’s 
growth of trees killed by the western pine beetle to percentage of the total num- 
ber of trees killed, and the similar relation in the case of the check trees with 
which they were compared. The solid line refers to the trees killed; the dotted 
line to the check trees. 


576 JOURNAL OF FORESTRY 


The trees killed by Dendroctonus brevicomis which were considered 
in the investigation here reported, those from all the areas mentioned 
totaling 1,018, were classified according to their rates of growth shortly 
before they were killed, ascertained as in the preceding comparison, 
and all the check trees, numbering’ 879, were similarly classified. A 
curve for each distribution, correlating each rate of growth with its 
corresponding percentage of the total number, is shown in Figure 4, a 
solid and a dotted line being used as in the preceding figures. It may 
be seen that nearly 45 per cent of the trees killed by the beetles were 
putting on a radial growth of less than two-tenths of a millimeter per 
year, whereas not quite 17 per cent of the check trees were growing at 
this low rate. About 22 per cent of the trees of both kinds were 
growing radially at the rate of four-tenths of a millimeter per 
year, and for all the more rapid rates of growth the percentages of 
check trees predominated. The percentages of both kinds of trees de- 
creased, more and more slowly, with increase in radial growth after 
passing the growth of four-tenths of a millimeter per year. In this 
comparison the diameters of the trees were not taken into account, ex- 
cept that the trees killed by Dendroctonus brevicomis were of approxi- 
mately the same diameter as the living check trees. 

The average width of ring for the 1,018 trees killed, found by 
multiplying the mean value of the width of ring for each class by the 
number of trees in its class and dividing the sum of the products by 
1,018, was found to be 0.392 millimeter; and by a similar process the 
average width of ring for the 879 check trees was found to be 0.645 
millimeter. From these results it appears that the average rate of 
growth of the killed trees was 39.2 per cent less than that of the check 
trees. 

This set of comparisons completes the evidence presented to show 
that the western pine beetle, in some way now unintelligible to us, is 
able to select the slowest-growing yellow pine for attack, and in the 
majority of cases does so. These considerations should be of interest 
to foresters in that they may suggest modifications in the management 
of pine forests of this type. By adding together the percentages, at 
different rates of radial growth less than 1 millimeter per year, of the 
total number of trees, it is found that 91 per cent of the yellow pine 
trees killed by the western pine beetle on areas in California and south- 
ern Oregon were putting on an annual ring less than 1 millimeter in 
thickness, equivalent to an increase in diameter of less than 2 milli- 
meters. It is obvious that the increment on such slow-growing trees 
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is of little value, and it is an encouraging fact that trees which are of 
least value for increment also constitute the greatest risk from insect 
loss. 

The slower growing trees, therefore, which are of least value for 
producing wood, are the trees most likely to be killed by the western 
pine beetle. If these trees can be taken out in the earliest cutting of 
timber the condition of cutover areas will be materially improved from 
the standpoint of insect damage and of subsequent growth. 


TREE SELECTION BY OTHER BEETLES 


All of the data presented in this paper, deals with the selection of 
western yellow pine by the western pine beetle. It appears from pre- 
liminary studies on other forest insects that this beetle may represent 
the exception rather than the rule in showing a preference for the slow- 
growing trees. Miller compared the rate of growth of 58 sugar pine 
killed by the mountain pine beetle (Dendroctonus monticole) on the 
Ellis Meadow area of the Sierra National Forest with that of living 
check trees, and found that no preference was shown for the slow- 
growing trees. Cores were taken by the writer from about 50 trees 
which had been top-killed by Ips, and the same number of living check 
trees, from the Cow Creek area of the Stanislaus National Forest and 
the Lake Arrowhead area of the San Bernardino National Forest, and 
these showed no selection of the slow-growing trees. F. P. Keen studied 
the cores from a large number of yellow pine killed by the Black Hills 
beetle (Dendroctonus ponderose) on the Kaibab Plateau, and com- 
pared their rate of growth with that of living check trees. He found 
that what little preference was shown was for the fast-growing trees 
rather than for those that were slow-growing. 


SUMMARY 


The loss caused by the western pine beetle is an important problem 
on many of the cutover areas of California and southern Oregon. To 
reduce this loss it is important to know whether or not this insect shows 
a preference for certain trees, and if it does so, what the characteristics 
of these trees are. 

The selection of a tree by an insect may be due to characteristics 
of the site on which the tree is located or to characteristics of the tree 
itself. 

In general, the poorer sites with open pure yellow pine stands along 
ridges or on any exposed location are preferred by Dendroctonus brevi- 
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comis. A study on the Cascadel Area of the Sierra National Forest, 
California, showed that the loss from D. brevicomis per unit area varied 
inversely with the quality of the site, the heaviest losses being found on 
the poorest sites. 

A decided preference is shown by this beetle for trees between 20 
and 30 inches in diameter. A comparison of increment cores from 
more than 1,000 trees killed by Dendroctonus brevicomis with cores 
from an almost equal number of living check trees of the same site 
and size, indicates that this beetle manifests a definite selection of the 
slower-going trees; that in about 75 per cent of the cases the killed tree 
was growing slower than the living check tree; that the average rate 
of growth of the killed trees was about 4o per cent less than the rate 
of growth of the living check trees; that the beetles’ preference for 
the slower-growing trees is definitely shown in the case of trees of all 
diameters, though this preference is more pronounced at some diameters 
than at others; that while nearly 45 per cent of the killed trees showed 
a growth in diameter of less than 0.4 millimeter a year, only 17 per cent 
of the checks were growing that slowly, and 91 per cent of the killed 
trees showed an increase of diameter of less than 2 millimeters annually. 

The preference of the western pine beetle for the slow-growing 
trees varies with the area and the status of the infestation, being more 
marked under endemic or increasing conditions than under decreasing 
epidemic conditions. 

The slow-growing trees, which are of least value for producing 
wood, are the trees most likely to be killed by the western pine beetle. 
If these trees can be taken out in the earliest cutting of timber the 
condition of cut-over areas will be materially improved from the stand- 
point of insect damage and of subsequent growth. 

Preliminary data on the mountain pine beetle, the Black Hills 
beetle, and an engraver beetle, indicate that other important bark beetles 
found in the western forests probably do not show this definite selection 
of the slow-growing trees. 
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SOME PROBLEMS OF THE BIOLOGICAL FORESTER* 


By C. L. STEVENS 
Assistant Professor of Forestry, University of New Hampshire 


I. THE SIGNIFICANCE OF FOREST WILD LIFE 


It is something of a platitude to say that wild life is increasing in 
importance almost daily. This is one of the most popular subjects of 
the present time. Nature study is taught in the public schools. Clubs 
are formed for the observation, protection or propagation of animals 
and birds. Books, magazines, and publications of all sorts contain na- 
ture stories, pictures of wild life, articles bewailing the rapid slaughter 
of birds and animals, as well as articles on how to raise and tend them, 
and even advertisements of breeding stock for sale. Public interest has 
reached an extraordinary pitch in its attention to the conservation of 
game, and the end is not yet in sight. 

This tremendous display cannot help but have a decided effect upon 
the professional forester. As the guardian of the woodlands, he is pre- 
sumed to have direct contact and intimate acquaintance with all the 
birds and beasts occurring in his range. And does he possess this sort 
of acquaintance? Not as a general rule. Already a cry has gone out 
from the United States Forest Service, in an article entitled ‘““Where 
Is the Forest Biologist?”* There are, of course, plenty of exceptions 
to this rule, and it cannot be wholly without significance that the re- 
cently appointed head of the U. S. Bureau of Biological Survey is a 
trained forester. 

It is true that wild life deserves all this attention. The fauna of 
a forest region should certainly be considered as one of its natural re- 
sources. The economic importance of fish and game as a source of 
food has been stressed by many and various writers and will not be 
considered here.? There is, however, another phase from the popular 
standpoint,—What is the status of wild life as an integral part of the 
recreational value of the forests? Here is something which can hardly 
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1927. 
41Munns, E. N. Where Is The Forest Biologist? Journal of Forestry, 


24: Pp. QII-914. 1926. 

2? Adams, C. C. The Economic and Social Importance of Animals in 
Forestry with Special Reference to Wild Life. Roosevelt Wild Life Bulletin, 
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be measured in dollars, yet it exists and is of striking importance. Con- 
sider the fisherman, for example, who runs into the woods for half 
a day’s fishing, and returns with perhaps a dozen trout. Do those few 
fish indicate, in any way whatsoever, the quantity of good which that 
man has received? Could their actual value to his well-being be meas- 
ured in terms of money? And would he have spent that afternoon in 
the woods, out of doors, had he known beforehand that there were no 
fish to be found there? The answers are obvious, but significant. 

For those who are not ardent fishermen, the birds and animals pro- 
vide a strong incentive to get into the forests. Birds, of course, may be 
observed in cities and towns, but there are many species found only in 
larger areas or in denser stands of trees than the average city park 
affords, and bird study is a constant and immeasureable source of recre- 
ation of the most beneficial sort. 

Hunting may be classed with fishing in its appeal, wherein wild life 
is destroyed that the hunter may have some sort of trophy in addition 
to his vacation outdoors. Many, however, do not care to kill, and as a 
substitute for the rifle take along a camera which aims at quite a dif- 
ferent sort of trophy, and one bringing a higher and more lasting satis- 
faction. Wild life photography is a fascinating hobby and brings people 
into the forest at all times of the year. Every species is fair game, there 
is no bag limit, no license is required and there are no closed seasons. 
Witness the popularity of the National Parks with their sociable 
animals, or observe the crowds gathered around the bear cubs now to Le 
found at so many country tea-rooms, if you wish a testimony as to 
the value of wild animals from a recreational standpoint. 

There is yet another value to be considered, one which will be 
discussed further in this paper. That is the vital relation to the forest 
itself. This relation is neither noticed nor understood by the casual 
observer. The scientist finds it occurring in his investigations, and 
now and again the forester encounters it in controlling the wild life as a 
part of his silvicultural program, but it is highly probable that there is 
no one who possesses a thorough understanding of the intricate rela- 
tions between the various phases of nature found in the woodlands. 


II. THE RELATIONS OF WILD LIFE TO FOREST MANAGEMENT 

Since it is the policy now-a-days to cater to the recreational use 
of forests, and since wild life is obviously such an essential feature of 
that form of use, it is highly important that the forester consider it 
seriously in the plan of management of his forest. There are numerous 
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ways in which it may enter his plans, but they may be divided roughly 
into three groups, according to the relative importance of the forest and 
the animals. (1) A separate industry may be carried on, one which 
is not in any way concerned with the proper business of forestry. (2) 
Fish and game may be developed as a side line, as an additional source 
of income, or as a means of deriving a profit from such lands as will 
not pay when handled for forest products alone. (3) It may be con- 
sidered as an integral part of forest management. This paper is chiefly 
concerned with the problems arising from the third phase, accordingly 
the first two will be discussed somewhat briefly. 

1. A Separate Industry. As a separate industry the project may 
be a fish hatchery, a fur farm, or a game farm on which the animals or 
birds are raised primarily to sell. A second form is that of a game 
preserve. Here the object is usually to provide better hunting or fish- 
ing for the owner of the land, and the sale value of the animals is not 
considered. The game refuge or sanctuary is somewhat different from 
either of the above, in that it is a breeding ground on which no hunting 
is permitted, and from which as a rule no animals are sold. 

Each one of these is in itself an industry distinct from the other 
two, and each counts its profits in a different way. In all of them, how- 
ever, the forest is an accessory, more or less necessary as the case 
may be, and would not ordinarily be considered as anything more than 
equipment. Cutting and marketing timber is not a part of the proj- 
ect and may, indeed, interfere with the most complete realization of 
the objects of the business. 

2. A Side Line. When a forester undertakes to put an area 
under management, it often happens that a part of it will not produce 
returns for a considerable period of time. Examples are plentiful, but 
cutover lands, rocky areas, swamps and marshes suggest themselves, as 
well as poorly stocked stands and stands of inferior species. On many 
of these it is possible to establish in a small or temporary way some 
arrangement by which the wild life will provide an income. At the 
least this should cover carrying charges, and at best it should be enough 
to pay for such intensive treatment as will create the most desirable 
form of forest in the shortest time, with possibly some surplus earnings. 

3. A Part of Management. The business of forestry concerns 
itself with economics and with silviculture. Only by a successful com- 
bination of the two can the business continue. Any phase of the cultiva- 
tion of wild life must, therefore, be justified from each of these aspects 
before it can be adopted as an integral part of forest management. The 
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principles of economics must be applied to the production of wild ani- 
mals as well as to that of wild trees. Silviculture is based on plant 
ecology. If the forester is to become a biologist and control the fish 
and game, it will be necessary to have some knowledge of animal 
ecology. In other words, the biological forester will be a Forest Ecol- 
ogist, or an Economic Ecologist, using the term “ecologist” in its 
broader meaning. 


III. PROBLEMS OF THE BIOLOGICAL FORESTER 


In the following discussion it may be somewhat clearer if we 
arrange the problems in the order in which they might be expected 
to come up, supposing an average forester were suddenly to take over 
the task of incorporating the management of wild life into the working 
plan of his forest. 


Problem I. To Obtain a New Concept of the Forest. 


Quite naturally, if the forester is to administer a new resource 
he will need some basis for his plans. He will want to know how it 
fits in with his other resources, what its basic relations are with the 
rest of the forest. The first and most fundamental requisite in this, 
as in other fields, is a proper point of view. To obtain it, in many cases 
it will be necessary for the forester to change his concept of the forest 
itself. His scope must be enlarged, his horizons extended. The forest 
must take on a deeper significance than the one which he is likely to get 
in his ordinary forestry training. 

The professional education of the average forester gives him a 
definite attitude toward the forest. He treats it as an area of woodland, 
composed of stands or groups of trees and shrubs. He gets more or 
less of an idea of the ecological relations of these, but the emphasis 
is placed almost entirely on the vegetation. The birds and animals 
associated with the woods are considered as tenants, some of whom are 
desirable and some are not, while others might as well be non-existant 
as far as their effect is concerned. Or perhaps they may be looked upon 
as squatters, whose presence is tolerated when it is not actually a men- 
ace. He studies the protection of the forest from its enemies: again 
entirely a vegetation viewpoint. 

Now this attitude is in itself valuable. It is necessary for the for- 
ester to possess it. After all, his business is to grow trees and to 
protect them, and his main interest lies in them. But as a biologist ‘he 
must consider the forest in a different light. He must see it as com- 
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posed, not of trees and shrubs alone, but also of the animals, birds, 
fish, insects, and every other kind of life present. He must recognize it | 
as an organism in itself, composed of innumerable parts, the inter- 
relations of which are of a profound significance in the well-being of 
the whole. The organism is not complete when any part is overlooked. 
Furtherfore, this complex organism is not limited to the surface of the 
ground, but includes as well the air and the soil, with all their in- 
habitants. 

It may prove helpful to try to answer this question: Could the 
forest exist without animal life? Doubtless it would be impossible to 
keep all forms of animals out of a forest, but if it could be done, would 
the forest continue? Consider the relations of the forest with the 
mammals, the birds, the fish, the reptiles, the batrachians, the insects, 
snails, worms, etc. Nor should the bacteria be overlooked, though they 
are not usually classed as animals. I shall attempt here neither to dis- 
cuss nor to answer this question. Indeed, I am not certain that it can _ 
be answered. It is brought up only because a thoughtful consideration 
of its possibilities, together with those of its converse, should bring 
one to the point of view in which the forest really does take on the 
aspect of a complex organism. 


Problem II. To Understand the Balance of Nature 

The next step is the idea that the forest is not static, that it is 
dynamic. The ages, sizes, and numbers of its component parts must 
always be changing, therefore their inter-relations must change, and 
consequently the forest itself is in a state of constant change. And 
this perpetual variation over the whole organism takes place around an 
average, an equilibrium which it cannot ever reach, because of its own 
tendency to be forever changing. This is the so-called Balance of Na- 
ture, present in every piece of woodland today, whatever the condi- 
tions. Although it has been loudly mourned by many as a thing past 
and done with forever, it still exists and it will continue to exist. There 
is always a balance of nature, because there never was a true balance 
of nature. Such a situation is impossible. A true balance, or equilib- 
rium, reached and maintained would imply, for example, that a definite 
number of individuals of each species, and no more, must be produced 
annually; of these a certain fixed per cent must serve as food for one 
enemy, another definite number must go to feed a second enemy, and 
so on. This is obviously ridiculous. 

Instead of this hypothetical exact equilibrium, we know that in any 
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region changes in the numbers of a species must occur, and must 
occur continually. The size of the population will swing back and forth 
past the average, and these oscillations will be accompanied by similar 
and opposite oscillations in the numbers of the natural enemies and of 
the food species. In other words, the so-called balance of nature is 
an intricate mass of rising and falling populations, forever changing, 
never a fixed or stable thing. 

In the second-growth woodlands of today these oscillations occur 
in the same manner as in the primeval forests. There is this difference: 
that through the interference of man, a large number of species have 
been removed which would have acted as checks upon or as food for 
the species left. Hence the fluctuations in these remaining species must 
occur between much wider limits than would be the case in the primeval 
forest. Man initiates such an oscillation when he plants a pure stand 
of White Pine, for example, or stocks a forest with an oversupply 
of hares. In the first case the restraining oscillation might be an im- 
mense increase in the number of weevils, or of fungi, or both, which 
would eventually reduce the pines to a number far below the average. 
The weevils or fungi will then largely die out from lack of food, and 
the numbers of pines will slowly increase. In the case of the hares, 
if man had carefully trapped out their worst predatory enemies, then 
the food supply might very well serve to reduce their numbers, or 
disease would spread more easily and rapidly among them. 

Thus, emphasis placed upon any part of the forest organism tends 
to cause wide oscillations. Outbreaks, infestations, blights, and plagues 
are all examples of this law. The emphasis may be on timber produc- 
tion, or the creation of parks, or it may be on game preserves, or on 
game farms. There are numerous other examples but these will serve. 
Each one of them emphasizes a different part of the original organ- 
ism, and as a result each has a different class of natural enemies against 
which it must be protected. The balance of nature is present in each 
case, but it is only the widest oscillations which force themselves on 
our notice. Protection and production themselves fluctuate. 

Thus far the problems have been mental; problems of theory 
rather than of practice. They are none the less fundamental because of 
this, and are properly placed first on the list. Before the forester can 
do anything whatever in the line of actual field work, it is essential for 
him to understand clearly what his forest really is, and what is going on 
in it,—what the processes are which he has to direct and control. Hav- 
ing noted these we pass on to the problems of practice. Where possible, 
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there is included with each problem the sort of information which would 
seem to be essential for the proper solution of that problem. 


Problem III. To Determine the Population of the Forest. 


In any productive business it is necessary to know how much stock 
is on hand,—an inventory must be taken. Thus, the forester estimates 
his standing timber, dividing his area into smaller homogeneous parts to 
improve the accuracy of his estimate. The first step, then, is to take an 
inventory or census of the wild life present in the forests,—to determine 
as closely as may be just how many deer, foxes, hares, grouse, and sa 
on, are living there. Here the same idea of division into smaller parts 
is applicable, cutting up the forest area into the habitats recognized 
by ecologists. It may be found, however, that the chosen haunts of any 
animal are likely to be those wherein it finds the sort of food it likes 
best, which places the emphasis on the food, rather than on the habitat 
conditions. Furthermore, the extreme mobility of various forms of life 
tends still further to reduce the importance of the habitat. Animals 
may be encountered almost everywhere outside their presumably pre- 
ferred haunts, while birds are especially prone to travel. Hence, it 
will probably be necessary for any sort of survey or census to include a 
wide strip around the forest area itself, if a really workable plan of 
management is to be solved. The technique of making a rapid and 
reliable study of the number of birds -and animals present in any 
area has not so far been worked out. Whatever system he may use, 
the forester will be required to identify the different species—not only 
by examining the individual specimens, but also by their tracks and 
other signs of their presence. In addition, a knowledge of their homes, 
—nests, burrows or whatnot, will be valuable, especially as regards the 
choice of habitat. 

In many species, notably the birds, there is a decided seasonal fluctu- 
ation in numbers, and spring is probably the best time to attempt a cen- 
sus of many of them, when the number of singing males is a good index 
figure. In the same way every species may have a certain period when 
it is easiest to determine the population. Obviously winter would be a 
poor time to count chipmunks or black bears, whereas it may prove to 
be the best season to check up on foxes or hares. 


Problem IV. To Classify the Species as to their Desirability. 
An important consideration is that of the relations of the birds and 
beasts among themselves, as well as to trees and other plants. What 
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particular species are to be considered as harmful, and which ones are 
beneficial? Here, with some exceptions, the all-important factor is the 
food habits. The various types of parasites enter into these relations 
and at least a general knowledge of them is important. Examples are 
common, both in plants and animals. The most essential feature is 
that in most cases it is a food relation with which the forester is con- 
cerned. 

As an example of desirability classification, let us take the rela- 
tions to the important forest trees. Then all the other forms of life 
may be grouped under four heads. 

1. Actively beneficial. The life habits of the members of this 
group are such as to make their presence welcome. Certain kinds of 
snakes, woodpeckers, and Kalosoma beetles are good examples. 

2. Passively beneficial. This group, while fundamentally neutral, 
may serve as food for some species whose presence is desired. It 
would include black flies, mosquitoes, and similar insects which do not 
harm the trees. 

3. Passively harmful. Here would be grouped such vermin as 
cats and some hawks which prey on beneficial species, but which do not 
otherwise harm the forest. 

4. Actively harmful. There are a great many kinds of insects 
and rodents which actually damage the trees, and these, of course, 
would be placed in this group. 

The desirability classification of a species may change during the 
life of the forest, with the season of the year, with the policy of the 
owner, or with the forest region. Deer sometimes cause damage to 
young trees, and birds which are otherwise beneficial must be kept out 
of the forest nursery for a time in the spring. In one forest the 
beaver is welcomed, in another it is a nuisance. Many times it will be 
a case of weighing the known advantages of having a species present 
against the known disadvantages—the financial returns from fur 
or meat against the cost of damage to trees or animals, or against the 
cost of protecting those trees or animals. 

Having classified them from the standpoint of the vegetation, their 
relations with each other would be the next proposition, taking the 
birds as a group instead of the trees, then the mammals, and so on. 
At first thought, this looks like a hopeless task, but in view of the fact 
that most of the actively beneficial or actively harmful species are com- 


monly recognized as such, it will probably prove somewhat easier than 
it sounds. 
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Problem V. To Control the Undesirable Species. 


Problem VI. To Propagate and Protect the Desirable Species. 
After classifying the animals and birds as to their desirability, the 
forester is confronted by two more problems. How to control or re- 
duce the numbers of the undesirable species, and how to protect and 
increase the desirable ones. As was pointed out in the discussion of 
the Balance of Nature, the population of a species varies in cycles. 
Under very favorable conditions the numbers will increase rapidly, 


_ reaching an unusually high point in the curve. Under extremely un- 


favorable conditions, we may expect just the opposite. With a species 
which is positively detrimental, the forester will not be concerned with 
how low the cycle goes; it is only the upper limits which interest him, 
and his energies will be directed toward keeping those down. In a 
state of nature, complete extinction of any species would not ordinarily 
occur, and it will probably be economically prohibitive to attempt it 
artificially. Then the objective of control of any enemy should be to 
reduce the limits of its oscillations, to hold it in check rather than to 
exterminate it. 

The common factor is met with again,—if a species is to be intro- 
duced, propagated, protected, reduced or exterminated, its food is al- 
most always the vital point of consideration. In many cases, the life 
history will point out an especially favorable season for control work. 
Insects are, of course, the outstanding example of this. 

In starting the scheme of management it may occasionally be nec- 
essary to raise and release individuals of some species, so as to give 
them a good start. This sort of work requires a special knowledge, but 
it is a subject on which many good handbooks are available, as well as 
advice from the United States government. 


Problem VII. To determine the Normal Population 

It is essential to know just how many animals any given area of 
forest can maintain, in other words,—how much food is there present, 
and how much does it take to support a certain number of individuals? 
Unfortunately, qualitative knowledge of the food of animals is rather 
hard to acquire, and quantitative information is extremely scarce. It 
is comparatively easy to find out the preferred habitat of a species, but 
when it comes to food, all sorts of statements are readily available, a 
great many of them contradictory. Very few are detailed, many are 
inaccurate, and almost none are scientifically presented. Birds have 
been the subjects of most of the really reliable studies, but the results 
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of these are widely scattered and difficult to obtain. Furthermore, since 


they are built up from studies made all over the country, they may not 


be directly applicable to any specific locality. 

In determining the normal population or growing stock, the extent 
of the home range of the individual is important, and there is some 
evidence that it may prove to be a limiting factor. Brewster® has 
pointed out that, apparently through sexual jealousy, many male birds 
will not tolerate very near neighbors of their own species during the 
nesting season, though they seem quite willing to share their domain 
with birds of other and perhaps closely related species. In consequence, 
they are more or less evenly and generally distributed throughout their 
chosen habitat, but within it their numbers do not seem to increase be- 
yond fixed maximum limits. This same feature may be more wide- 
spread among mammals than might at first be supposed. Here, how- 
ever, it is probably as a hunting ground rather than as a harem that 
the individual establishes his range. Trees bitten and scratched by 
bears to serve as “No Trespass” notices to others of their kind furnish 
a widely known example. 

Then we should know the breeding habits of the species,—how fast 
do the numbers increase? What is the annual increment? The aver- 
age length of life enters into the question here, as well as the migratory 
habits of certain animals. In other words, we want to know how long 
they will live; at what age they will start to breed and how many years 
they will continue; how many young are produced annually; and how 
many of these young may be expected to survive and to remain in the 
immediate vicinity. Chapman* refers to this as the Biotic Potential 
of the species, and discusses certain methods of measuring it. 


Problem VIII. To Combine Forestry and Wild Life Production. 


Here we may properly consider the question of the management of 
the forest as a whole. To make his woodlands produce the highest 
returns the forester must raise a crop of trees as well as a crop of ani- 
mals. In order to do this effectively, silvicultural operations will be 
necessary.’ These may include seeding, planting, thinning, cleaning, 
pruning, logging, brush disposal, and protection against fire and other 


* Brewster, W. The Birds of the Cambridge Region of Massachusetts. 
Mem. Nuttall Ornith. Club, No. IV. 1906. (Not consulted in preparing this 
paper). 

“Chapman, R. N. Animal Ecology with especial Reference to Insects. 
Pp. 143-149. Minneapolis, 1927. 
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enemies. Each one of these operations produces a change in the forest 
vegetation and must accordingly have a pronounced effect upon the 
fauna. Not only is it likely to change some of the climatic factors of 
the environment, but it may also affect the food supply, the opportuni- 
ties for homes or nests, and the presence of natural enemies. So simple 
a process as removing the hardwoods from a stand of pines may result 
in a decided change in the numbers and species of birds present, with a 
corresponding change in the insect population, while the complete effects 
of logging off all the merchantable trees can hardly be estimated. 

Here, then, is the most delicate task confronting the forest biol- 
ogist. He must weigh the benefits of any operation against the harm it 
may do, and it will not usually be the immediate profits or losses which 
will influence his decisions. This is the point at which our concept of 
the complete forest organism and of the balance of nature will be of 
the most fundamental significance. Any successful blending of silvicul- 
ture and wild life production calls for the highest sort of scientific 
knowledge and technical skill, such a combination as is extremely rare 


if, indeed, it exists at all. 


Problem IX. To Dispose of the Animals Produced. 

Having put his forest on a productive basis, controlled the preda- 
tory species and protected the valuable ones, the time will come when 
the forester must gather the crop he has produced. Here, of course, 
the purpose for which the wild life has been handled will determine the 
procedure. The first part of this paper pointed out the various phases 
which such management may take. If the returns are to be anything 
other than esthetic,—if the objective is better hunting, or the sale of 
meat, skins or live animals, there comes up for consideration the ques- 
tion of the annual crop, the allowable kill, or the bag limit, as it is vari- 
ously expressed. Of course this depends on the breeding habits, and 
the rate of annual increase will determine the numbers to be taken each 
year. 

In addition, the best methods of taking should be known, as well 
as the proper time of year in which to do it. State and Federal laws 
affect these in a great many cases, as we all know. Laws also control 
the sale of wild game and skins, in some states being prohibitive. A 
knowledge of the best market and the demands of that market will also 
govern methods, and the forester should, of course, be acquainted with 
the prevailing prices. 
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Iv. CONCLUSION 

This completes the list of problems of which the discussion is ad- 
mittedly sketchy and incomplete. It attempts to point out only the 
major topics, some of which may well be the subject of many detailed 
investigations. If, in the course of-it, I seem to have described a job 
which is impossible to carry out, my response is that I believe just ex- 
actly such tasks are going to appear, and they will not be so very long 
in coming. In fact, at one time and another, I have been asked or I 
myself have asked practically every question brought out in this paper. 
And I believe this is not at all an uncommon experience, because for- 
esters everywhere are giving more and more thought to the task of 
handling wild life. There are rumors that some one is to publish a 
handbook on this subject in the near future. 

These problems have indicated the type of biological knowledge 
required of the forester of the future. He will not get it all at once— 
I know of no educational institution where he can get it today—but 
as the demand increases the response will follow, until Forest Zoology 
will take its place among the required subjects in all forest schools. 
Equipped with such information the forester can take over the task of 
handling the wild life, and base his working plans on definite facts. 
Without it, there can be no successful management of the complete for- 
est organism, in all that this implies. 


THE INFERIOR-SPECIES PROBLEM IN THE NORTHERN 
ROCKY MOUNTAINS* 


PHILLIP NEFF 
Logging Engineer—District 1 


To get at this problem, I’ll set out the questions that naturally 

arise in regard to it. 

What are the “Inferior Species” ? 

Why are they inferior, or so called? 

What is being done with them? 

What should be done with them? 

What will be done with them in the future? 

I will try to answer the first four questions, not as a silviculturist, 
botanist, wood technologist, or lumberman, but from a dollars-and-cents 
standpoint and the knowledge that goes with fifteen years’ close observa- 
tion of the problem. The fifth question, ““What will be done with them 
in the future?” I cannot answer, but it seems to me, if we get this 
problem where we can see just what it is, and why, then we can agree 
pretty well on the immediate future of the “Inferior Species.” 

What are they? ‘They are all of the species associated with the 
pines. Generally we consider them to be principally hemlock and white 
fir, with cedar, Douglas fir and larch as less inferior. Sometimes, how- 
ever, spruce is very much of an inferior species. Lodgepole pine, also, 
is an inferior species in the white pine region. 

Why are they inferior? Some insist that they are not inferior, 
just “little used” species. I know it is hard for a man who pays thirty 
to forty dollars or more per thousand feet for wet, knotty boards to 
believe that the initial producers lost money on them, but if he could 
examine their books and see the losses in them, he probably would agree 
with them that they are used altogether too much. In this connection 
it must be considered that not to exceed two per cent of the cut of the 
average Inland Empire mill is sold at retail by the company producing 
it. 

I am not concerned, in this paper, as to why cedar, which to me is 
a wonderful wood, white fir, or hemlock are so inferior, or why such a 
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good wood as our Montana larch is inferior, except as to dollars-and- 


* Paper delivered before the Northern Rocky Mountain Section, S.A.F., 
February 27, 1928. 
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cents value on the market. Species may be inferior in wood structure, 
susceptibility to rot, weight, defect and so on, but some really superior 
species in most of these elements, such as cedar, white fir and spruce, 
are often very much inferior. Inferiority may also be for silvical 
reasons; that they “hog” the light and moisture and will not produce 
sound wood as fast as other species on a given site. The real reason 
they are inferior, however, is because they haven't the dollars-and- 
cents value that their associate species have. Graph I, “Tree Values 
and Cost of Production,” will illustrate this point. 

I take up the two species, white fir and hemlock, in comparison 
with white pine, because it is in the white pine type that the problem 
is most acute, and because white fir and hemlock are at present two of 
the most inferior species and have been for some time. The average 
lumber-prices for cedar, larch and Douglas fir are, however, less than 
thirty cents per thousand different from those for white fir and hem- 
lock over the three-year period used in this comparison. 

Values and production costs in the chart above are on the basis 
of averages for the three years, 1925, 1926, and 1927. It is assumed 
that the stands are about ten per cent defective which is a normal defect 
in white pine, white fir, and hemlock stands. The values of the trees 
are built up from a record of sound logs carefully studied in a mill- 
scale study at eight representative mills. The difference in value per 
thousand feet between sound trees and those of a ten per cent defective 
stand, on a log-scale basis, is slight. Defect does, however, increase 
the cost of production and the increase is nearly the same as the per- 
centage of defect. Log-scale values are arrived at by the addition of 
net overruns as shown by the mill-scale study and checked by reports 
of the operators. They are twenty-five per cent for white pine and 
twenty-two per cent for white fir and hemlock. In other words, the 
values here shown are 125 per cent of the lumber-price of white pine 
and 122 per cent of white fir and hemlock price. 

Production costs also are on a log-scale basis. It will be noted 
that values do not consistently increase with size as is generally sup- 
posed. The theory that more age or size means more value is not the 
case, either in white pine or white fir and hemlock. Note that twenty- 
four to thirty-two inch white pine trees are of less value per M than 
sixteen to twenty-two inch trees, white pine. Trees thirty-four inches 
and larger show a rapid increase in value over the average, but a corre- 
sponding rise is not found in the case of the inferior species. 

The same slump in value is indicated by the white fir—hemlock, 
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value curve, although data for trees over twenty-four inches are meager. 
I'll not go into detail as to why this is so. Suffice to say it is largely 
a matter of grades and overrun. The lack of any rapid increase in 
the value of larger trees is a factor in the inferior-species problem be- 
cause it indicates that little can be done in tree selection in logging these 
species. 

Production costs consistently decrease with increase in size. This 
is true both in logging and milling. 

You will note the wide difference in production costs, white pine 
being much higher than white fir and hemlock. I have charged all im- 
provements in the woods to white pine and assumed that the white fir 
and hemlock logged were of an average size larger than white pine and 
more accessible to main-line transportation. 

Milling white fir and hemlock is also cheaper than milling pine. 
They have less value and are sorted into only four or five grades, 
whereas white pine is sorted and graded into over one hundred grades 
and sizes. 

The production-cost difference ranges from a spread of $9.75 per 
M for trees eight inches in diameter to $7.75 for twenty-six inch 
trees in favor of white fir and hemlock. These costs include logging, 
freight on logs, milling, shipping, selling and seven per cent for interest 
and three per cent for risk or, in other words, all costs plus ten per 
cent for interest and risk. Stumpage and profit are not included. 

But it is the wide difference in selling values that defeats all this 
advantage the white fir and hemlock have in production costs. Note 
that the white pine values are more than double those of white fir and 
hemlock. The averages are over $46 as compared to a little over $21 
for the latter, a spread of over $25 per M feet in favor of white pine. 
To me that is a complete answer to the question, ‘““Why are white fir 
and hemlock inferior?” 

You will want to know the basis of these figures. Costs are on 
the basis of the average costs over the three-year period by ten of the 
largest producers of white pine. They produced an average of over 
500 million feet of lumber per year, 150 million or thirty per cent of 
which was'mixed. Of course, a good deal of the mixed timber pro- 
duced was not associated with the white pine as the white fir and 
hemlock generally are, and for that reason some of it is not in the red 
on the books. 

Values are on the basis of average selling price reported by the 
Western Pine Manufacturers’ Association for the three years. Dis- 
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count has been deducted and net return from lath and mouldings added. 

Before leaving this I’ll call attention to the loss on white fir and 
hemlock and the gain on pine indicated by the curves. A twenty-inch 
tree is.taken as average. A margin of $10.25 is shown for pine and a 
loss of $8.00 for white fir and hemlock. Out of the white pine margin 
must come stumpage and profit. 

Note also that the value line for white fir and hemlock never gets 
closer than $5.00 to the production-cost line and that a twelve-inch tree 
is moved at a loss of over $18.00 per M, although a white pine tree of 
that size shows a margin of about a dollar. 

To sum up, then, white fir and hemlock show a loss or minus 
value of from $5 to $18 per M, the average being $8. White pine 
shows a value of from about $1 per M for twelve-inch trees to $22 for 
thirty-eight inch trees, the average value being over $10 per M. 

The spread in stumpage value is $18 and the spread in selling 
price $25 in rounded figures. This is the condition, averaged for the 
years 1927, ’26, and ’25. Today the difference is a little less, but it 
is because of the drop in white pine prices recently which aggregates 
over $7 per M. It is apparent that if it drops much more, white pine 
operators will be unable to move the pine, and much less other species. 

In looking back over selling prices for the past ten years—to 1918 
—I find that the spread is getting wider in percentage, although it is 
less in dollars at present. It is safe to say, however, that the problem 
is getting worse and not better, and that we are logging our white fr 
and hemlock at least twenty years too soon. This is shown clearly in 
Graph II. 

What is being done with them? During the three years, 1925 to 
1927, an average of about sixty million feet of white fir and hemlock 
was cut in north Idaho and eastern Washington. About fifteen million 
of this went to supply the limited market for pulp wood and the rest 
went into lumber. Lumber from both these species is principally onc- 
inch stuff, although recently quite a market has been developed for 6/4 
and 11/16-inch material which is used for dimension crating, concrete 
forms, etc., in competition with southern pine and eastern woods. 
White fir ships at practically the same weight as white pine. Hemlock 
is heavier, and, therefore, less desirable. The species are mixed, but 
if the percentage of hemlock is too high, a differential in price is de- 
manded by the purchaser, and it’s always a buyer’s market. Hemlock 
also suffers from its excess weight because all prices are made f.o.b. 
buyer’s point, the seller paying the freight. 
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It is my best guess that this amount of white fir and hemlock was 
put on an unwilling market at a loss to the producers of at least $5.00 
per M or a total loss of $300,000.00. In addition to this there were 
considerable amounts of cedar, larch and Douglas fir produced at a loss, 
although these species generally are more accessibly located and cost 
less to produce than do white fir and hemlock. In addition to the 
sixty million feet produced, there is at least that amount of these 
species left in the woods on areas where the pine is taken. 

You, of course, will question the statement that an average loss 
of $5.00 per M was sustained the past three years on white fir and 
hemlock. Why do the companies cut it if there is such a loss? Some- 
times I wish I knew. One reason they cut it is because the Forest 
Service requires it. The Indian Service and State of Montana also 
require the cutting of inferior species. Most of it, however, is cut by 
large operators from their own lands, and why they do so is hard to 
answer. 

I have had access to the logging and milling costs of practically 
all of the operators in District 1 for the past five years, and I know of 
but one operator who could have possibly made anything on white fir 
or hemlock. One thing that accounts for its being cut is method of 
bookkeeping. Some companies figure on a gross-return-per-acre basis, 
which it seems to me is very much in error. Gross return doesn’t mean 
anything. 

Then there is the “hope that springs eternal in the human breast” 
that by the time the logs are to the mill and manufactured and the 
lumber ready to sell—some six to ten months hence—there may be a 
Mississippi flood or an earthquake or something to improve the selling 
price. Even a war might help; one company I know of has never 
made a cent on “mixed” since 1919. 

I have several recent interesting letters from some of the leading 
lumbermen of the region on this problem. Some statements they give 
are so much to the point that they should be quoted. 

From one of the largest producers of white pine— 


I find that over the period of 1912 to 1926, inclusive, that our Mill 
has cut and marketed 133,000,000 feet of mixed species and made a total net 
loss of $323,451.99 or an average over the period of $2.43. 


The statement he enclosed shows a loss for 12 of the 15 years. 


The three years that show a gain are 1916, 1917 and 1919. The year 
1924 shows a loss of $11.63; 1925, $8.34; and 1926, $27.48 per M. 
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Another statement— 


One thing is certain and that is at the present time with the price of 
Idaho White Pine and Pondosa Pine below the cost of replacement, that if 
anyone is going to take out any mixed species they will have to stand on 
their own bottom for the Pine certainly cannot carry them now. It is my 
firm and honest belief that at the present time mixed timber in Idaho has no 
value, in fact, I consider it, on account of the carrying charges, to be an 
absolute liability. I think the Forest Service is making a great mistake in 
compelling any operator to remove mixed timber at the present time. 


Now from another operator, who cuts considerable Government 
timber, including much hemlock: 


For the past several years our logical market for mixed woods, west 
of the Mississippi River, has taken only a small percentage of our production. 
This has necessitated our crowding the markets of the big centers, east of 
Chicago, with these woods, where we must meet competition of low grades 
from the South, North and East, from which much lower freight rates are in 
effect. It must be remembered that price and not texture or quality is the 
determining factor in the sale of low grade stock. 


The statement that was enclosed shows a selling price of $16 to 
$18 for hemlock for the three years and a loss of $8 to $10 per M. 

Other letters were also to the effect that ‘‘mixed” associated with 
the pines cannot now be moved at a profit. Here is a statement from 
another operator on the Coeur d’Alene National Forest: 


Last year we took out 20,017,980 feet of timber, of which 17,242,040 
was White Pine, leaving a total of mixed of 2,775,940 feet, over 2,000,000 of 
which we sold to the Inland Paper Company at $12.00 f.0.b. cars Prichard. It 
costs us exclusive of stumpage and slash disposal $16.17 to put these logs 
on cars at Prichard. It is not a very difficult problem to figure out what 
the result was and as I do not like red figures I am going to let you figure 
it. 

The stumpage and slash disposal he refers to in this case was a 
total of $1.85; therefore, the net loss was over $6.00 per M or $12,000, 
and this was much better than running the logs through the mill and 
taking a greater loss on the lumber. This was on Forest Service 
stumpage, as this company does not log its own “mixed.” 

Coming now to the question, “What should be done with them?” 
From a present-day economic viewpoint there is no question. Let them 
stand. Let them stand and keep them green for a second cut in the 
next forty years when we will appreciate the inferior species more. 

Who knows but that white fir will be more valuable at the end 
of the next rotation than white pine? It may be in forty years. We 
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know that it is a faster growing tree than white pine and will produce 
as much or more sound wood per acre on our best white pine sites and 
on forests like the Selway and Nezperce. On sale areas on the Coeur 
d’Alene, in stands 140 to 160 years old where the white pine runs ten 
logs to the M, white fir runs eight, and the white fir is practically as 
tall and no more defective. We worry too much about the defect the 
inferior species will have. We will not grow trees much over 80 to 
too years old in any case. The talk we hear about big trees for 
value is a myth unless, in the case of white pine, they get to be over 
thirty-two inches and that means holding them over two rotations, 
which can’t ecomically be done. 

I have not touched on the defective stands at all. When the sound 
stands are unmerchantable, the defective ones are impossible. If we 
need the land they occupy to grow timber crops on and can afford to 
pay the bill—$zo to $40 per acre—we can reclaim them. Maybe they 
should be left for the “wilderness nuts” to roam through and admire, 
for an old stand of hemlock shells is truly a wonderful forest to them. 
The consensus of opinion among the leading lumbermen of the region 
is that our inferior species will be of little value until the de- 
mand for coast fir common lumber exceeds the supply. In other words, 
our very good “Inferior Species” are not wanted, so why not conserve 
them until they are? We can, of course, by educational campaigns and 
high-pressure salesmanship help some of them, and we have been trying 
to do so, but after all, why not cut our stands in a selective way, cash- 
ing in on the most accessible areas, the more valuable species on those 
areas, and the more valuable trees of those species. In this way we 
can cash in on the best now for much more net return than for all 
and have another profitable harvest in a second cut, with growth in the 
meantime. 

To me this is good economics and, therefore, good forestry, al- 
though it may at times crash with maximum yield per acre or the 
production of what we now consider to be the best species. The only 
other alternative, as far as the “Inferior Species” are concerned, would 
be to stop cutting altogether, where they are a factor, for probably 
twenty to thirty years. 

The objective of a forester, according to Fernow, is “To manage a 
forest properly so as to produce certain conditions resulting in the 
highest attainable revenue from the soil by wood-crops.” 


NOTE ON THE PROBABILITY ASSOCIATED WITH THE 
ERROR OF A SINGLE OBSERVATION 


By Dr. W. A. SHEWHART 
Statistician for the Bell Telephone Laboratories 
With a Foreword by T. R. C. Wilson 


FOREWORD 

“4 specialty can be a window through which we can look out on all 
the world, I have known men who, through their mastery of one small 
process, had developed a liberal outlook on other difficult arts.’ In 
these words a contemporary philosopher has asserted that one spe- 
cialist can appreciate the work of another without completely under- 
standing it. All professions, including forestry, are becoming a series 
of specialties. The ultimate potency of each may depend upon the 
degree to which it appreciates and uses the others. 

Statistical mathematics is a specialty seemingly so potent that every 
forester should know that it exists and something of what it can do, 
even though he personally be unable to understand the machinery by 
which its results are accomplished. 

Previous contributors: to the JoURNAL oF Forestry have discussed 
some of the applications of statistical methods to forestry problems and 
data. Statistical methods make large use of the so-called normal proba- 
bility or error theory. For several years the recognition that customary 
error theory is inapplicable when a sample is composed of a small 
number of individuals has gradually been making headway. Although 
the importance of being able to get the most reliable information pos- 
sible from samples of limited size is obvious, the newer theories appli- 
cable to such samples have been available only to those having consider- 
able knowledge of the mathematics of statistics. In the accompanying 
article, Dr. Shewhart tells why customary theory is inapplicable to 
small samples and shows how it can be modified to give more reliable 
estimates of the probability, or expected frequency, of a given deviation. 

Dr. Shewhart is not only thoroughly familiar with the theoretical 
aspects of his subject but has had large experience in the practical 
application of the statistical methods. As statistician of the Bell Tele- 


*“UWse of Statistical Methods in Forest Research,” by Joseph Kittredge, 
Jie Viol- XX, No. 3, March, 1924. “Suggested Applications of Statistical 
Methods in Forestry Practice’ by W. G. Wright, Vol. XXII, No. 4, April 
1924. 
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phone Laboratories he has done pioneer work in applying statistical 
methods to the sampling of materials and the control of manufactur- 


ing operations. T. R. C. Witson 


The Problem: The object of the present note is to give an em- 
Pirical indication of the magnitude of the correction which must be 
applied to the customary Theory of Error estimate of the proba- 
bility associated with the error of a single observation or, in other 
words, to the estimate of the probability associated with a given 
range. 

We can make the practical significance of this problem clear by 
considering a very simple type of example. The determination of 
the strength of wood entering into any kind of construction involves 
a knowledge of the modulus of rupture of the particular kind of 
timber being used where, of course, modulus of rupture is a certain 
particularly located stress per unit area under breaking load. 
Obviously, it is of considerable importance in this as in many similar 
problems to know the probability associated with any range so that 
we may determine the expected number of pieces of wood of the 
particular species under consideration to be found in the future within 
any chosen limits. The most comprehensive and valuable source of 
information on the strengths of timber is perhaps the series of 
bulletins published by our own government laboratories. For 
example, Table 1 of Bulletin 556 of the United States Department of 
Agriculture gives results of modulus of rupture tests on 126 species 
of wood. The number of trees tested per species, however, varies 
from 2 to 60, the modal number being 5. Tests of this nature are 
very expensive because they involve the selection, the preparation 
and shipment of trees to the testing laboratories, not to mention the 
cost of making the physical tests in the laboratory. This problem 
is merely typical of that of setting standards for physical properties 
of materials whether they be of engineering or other interest. 

Now an engineer making use of a given kind of wood naturally 
wants to know the probable number of trees having a particular 
quality within a given range so that he may compare one species of 
trees with that of another to determine which meets his needs better. 
In other words he wants to know the probability associated with a 
given range. 

The results herein presented show that the customary estimate 
of this probability is too large by several per cent when the sample 
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size ‘‘n’”’ is small as so often is the case in many important engineering 
problems such as the one indicated. 

In the particular case in hand more extensive data are not 
available primarily because of the cost of accumulating the same. 
Many cases arise, however, where‘it is impossible to secure large 
numbers of observations. This would be true if we wished, as the 
Civil Engineers often do, to determine the probability that the 
annual flood run-off in future years will fall within a certain range. 
In many such cases records have been kept for only a few years and 
hence only a few observations are available upon which to base an 
estimate of this probability. 

Customary Solution: Engineering practice is, of course, to use 
error theory for estimating the probability associated with any range. 
Thus, if X1, Xo,--+, Xn represent » observed values of a chance 
variable X, the probability P. of a future observation falling within 
a range X =L, to X = Ly is assumed to be given by the integral 


L, 1 = 
P,= f e~ (X—X)? 207g X (1) 
Li OV Ur 

where X is the arithmetic mean of the sample and g is the estimate, 
determined from the sample of size n, of the standard deviation oc’ 
of the universe. Naturally the use of this integral involves the as- 
sumption that the universe is normal, and the following discussion 
will be limited by this same assumption except where otherwise 
noted. It is apparent that this integral would give the true proba- 
bility provided we knew the average X’, and the standard deviation 
a’ of the universe. In that case P; would be equal to P;. However, 
in practice we seldom, if ever, have this information, hence P, is 
not in general equal to P,. 

If we let 1, =LZi—X and ,=L,—X, then what we really need to 
know is the theoretical distribution function for the probability 
associated with the range X¥+1; to X¥+l,. Such functions for the 
ranges of interest are not available and so recourse was made to an 
empirical determination of some of these. 

Experimental Results: In most engineering work, as in practi- 
cally every field of science, two ranges are of great interest, viz., 
X +.6745¢ and X +30 where as before a is the estimate of the true 
standard deviation o’ of the universe. It is generally assumed that 
the probability associated with either one of these ranges is that 
given by the normal law integral, equation (1). For the first range, 
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this gives .500 and for the second .997. As already stated, experi- 
mental results presented below show that these two probabilities 
are higher than they should be, particularly for small samples. In 
our discussion we shall also consider the range X +fo where ¢ is any 
real number. In general we shall find that the probability associated 
with a given range as found from equation (1) is always greater than 
the expected probability P, that should be associated with this range. 

Now, there are two obvious reasons why the expected probability 
P, associated with the range X tio should be different from the ex- 
pected probability P, associated with the corresponding range 
X’+io’ although the use of equation (1) assumes the equality of 
these two probabilities. One reason is that a range of given value 
subtends a greater area of the universe when spaced symmetrically 
in respect to the average X’ of the universe than the same range 
subtends when spaced symmetrically about X unless, of course, 
X =X’. The other reason is that the distribution of o is unsym- 
metrical and the difference Pi;—P:, depends upon the method of 
calculating o or, in other words, of estimating a’. 

If we make use of the method of maximum likelihood!, we have 


x(X —X)? 
ll ae a) 


and the difference P;—P, for n =4, as will be seen below, is approxi- 
mately .14 and .10 respectively for ¢=.6745 and t=3. Specifically 
the use of the integral of equation (1) together with the estimate 
of a’ given by equation (2) indicates probabilities .500 and .997. For 
ranges corresponding to the two values of ¢ just noted, we should 
correct these results to read .36 and .90, respectively. For example 
in the pole problem mentioned above we should say that about 40% 
and 92% of future samples of poles should be expected to have 
moduli of rupture lying within the respective ranges X +.67450 and 
X¥ +30, where a is calculated by equation (2) and X is the average 
of the moduli or rupture for the 5 poles, instead of 50.0% and 99.7% 
given by the method of maximum likelihood. 

In asimilar way we find that, if the customary Theory of Error 
estimate of og’ is used, viz, — 


ee 
ony, (3) 


1Whittaker and Robinson, Calculus of Observations, First Edition, pp. 
186-187. 
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then the difference P:— P2 for n= =4 becomes approximately only .07. 
Even this difference, however, is quite too large an effect to be over- 
looked unnecessarily in many practical problems. 

Another method of estimating 0’ is to make use of the most 
likely estimate o of o’ determined-from the relation? 


= 2 
= = x)? (4) 
n—2 
The present study shows that the use of this value of o reduces the 
difference P,; — P2 for n=4 to approximately .03 and .01, respectively 
for the ranges X'+30 and X’+.6745c. 

This difference is not large enough to be of great engineering 
importance in most cases. Hence we seem to be justified, upon the 
basis of these empirical results, in using the integral of equation (1), 
together with o given by equation (4), it being apparent that the 
difference P;—P, for other than a symmetrical range in respect to 
X’ should be less than that for a symmetrical range, and that, as the 
sample size increases, the difference Pi1—P: rapidly decreases. 

The first part of the experimental study consisted of drawing 
1000 samples of four from a normal universe and calculating the 
ranges X+.67450, X+30, X’+.67450, X’+30, for o as given by 
equations (2) and (4). For each range for each of the samples of four, 
the fraction of the universe standing on this range as base was 
determined. This fraction represents the probability of an observed 
value X falling within this range. The averages of the observed 
probabilities (1000 for each kind of range for each a) associated with 
the different ranges are found in column 2 of Table 1. The average 
probability corresponding to o determined from equation (3) was 
computed by interpolation. 

The ranges X’ +i¢ are included to indicate the magnitude of the 
difference between the expected probability associated with the 
range X tio and the probability associated with the range X’ +i. 
From these results it becomes evident that the variation in o from 


* Pearson, Karl, “On the Distribution of Standard Deviations of Small 
Samples,” Biometrika, Vol. 10, 1915, pp. 522-529. The engineering use of this 
relationship is discussed by the present author in an article “Correction of Data 
for Errors of Averages,” Bell System Technical Journal, Vol. V, April 1926, 
pp. 308-319. In the writer’s opinion the present paper empirically justifies some 
of the applications there made. 
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sample to sample apparently has more effect in producing a difference 
P,— FP» than does the variation in ¥ about XY’. 


TABLE 1. PROBABILITY ASSOCIATED WITH CERTAIN RANGES* 


Normal Rectangular ri l 
zo Range 7 Universe Universe Untvcnee 
X'+36 .92 —- —- 
X +30 .90 91 91 
i ae 97 —_— — 

n—2 
eee 34/ = 95 
= ao x -96 .96 
X'+ .67450 40 —- —- 
X +.6745¢ 36 — a 
e615 fe 53 Bie = 
n—2 
n 

X +.6745 o .49 — = 

=(X —)X? 

*In this table c= ye seins 

n 


It is also of interest to note the wide dispersion of the distribu- 
tion of probabilities associated with a given range. The black dots 
in Fig. 1 give as a typical case the observed distribution for the range 
X +3c0(n=4). We see that one observed probability was as low as 
.13, that seven did not exceed .18; that 50 did not exceed .50 and 
that 500 or one-half of the probabilities did not exceed .95. This means 
that about 500 of the observed probabilities fell between .95 and 
1.00, and that once in this series of 1000 trials we obtained a range 
which corresponded to a probability of .13 when we would have as- 
sumed that it corresponded to a probability of .95. 

It need scarcely be mentioned of course that the experimental 
results given above do not prove that the magnitude of the dif- 
ference P;—P2 is of the order indicated above. In fact, it would not 
be possible to prove that the true difference had been observed even 
though the numbers of observations were increased at will. The 
probability is approximately .99, however, that the observed dif- 
ference P;—P. in any case does not differ by more than .01 from the 
true difference. 

So far, our discussion has been limited to the consideration of 
samples drawn from a normal universe. What is the significance 
of this limitation? No complete answer to this question is forth- 
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coming but sufficient work has been done to indicate that some type 
of correction must be considered in the interpretation of some of the 
important generalized formulas of sampling, such as those given by 
Tchebycheff, Camp, and others. 

In connection with some other work, 1000 samples of four were 
drawn from each of two universes,—one rectangular, 6,/=0 and 
B2’=1.8 and the other a right triangular universe 6,’=1.32 and 
B,’=2.4. The average probability associated with the ranges 


= Beek oe ay pS ean atk 
By eset and X +3 Ses (ye were determined 
nN n— n 


for each of these universes and the results are included in Table 1. 
A very striking coincidence is observed, namely, that the average 
probabilities are practically the same for the three kinds of universe. 
That this must be a mere coincidence is obvious upon a little con- 
sideration of the reasons why these probabilities should not be the 
same in general for all ranges. For both of these universes the 
probability associated with the range X+30’ is 1.00 which corre- 
sponds to certainty. Hence we see that there is a really important 
difference P; — P; for each of these universes. 

It appears, therefore, that in practice we must take into con- 
sideration the effect of applying the general sampling formulae a 
posteriori that are supposed to be applied a priori. 

Conclusion: If we feel that we are justified in assuming that we 
are sampling from a normal universe, it appears that we may use 
the integral equation (1) as giving the probability associated with 
a given range provided we use the estimate of o given by equation 
(3) without introducing errors of greater magnitude than those 
indicated in this paper and which are always less than those given by 
customary theory. If we know nothing about the universe and 
still use this method of finding the probability associated with a given 
range, enough has been done to show that sometimes at least we 
shall not be led very far astray, although much more work remains 
to be done to cover this general case. 


CONCERNING NORMAL STOCKING OF EVEN-AGED 
STANDS 


By Francis X. SCHUMACHER 
Division of Forestry, University of California 

Several agencies, most prominent among them the U. S. Forest 
Service, are working together for the purpose of producing normal 
yield tables for the principal timber species and types of the United 
States. | 

The method of preparation being used has been outlined by Bruce 
(1) and by a committee of the Society (3) in order to standardize 
technique of preparation and application, and make yield values for 
species in widely scattered parts of the country comparable. Already 
tables have been completed, or are near completion, for the four yellow 
pines of the South, jack pine of the Lake States, Douglas fir of the 
Pacific Northwest, and redwood, white and red fir of California. 

Now the conception of normality of stocking which serves in laying 
out and measuring so many sample plots, the necessary basic data for 
all these tables, must be common to all field parties ; otherwise resulting 
tables for the same species on equivalent site qualities but different to- 
calities may show significant variation in values, due, not to inherent 
indifferences in growth between localities, but because one field party’s 
conception of normality in a first locality may be higher or lower than 
another party’s conception of normality in a second locality. For in- 
stance, yield tables for Douglas fir in Oregon and Washington, based 
on 1298 plots are reported by Reineke (2) to have recently been com- 
pleted ; while in California the writer is engaged in measuring about 200 
Douglas fir plots for the purpose of checking these completed tables on 
California sites. It is obvious that California plots will not check 
with the Oregon-Washington tables, if the writer’s conception of nor- 
mality of stocking is, on the average, significantly higher or lower than 
that of the Oregon-Washington field party. 

Three definitions of normal stocking found in American forest 
literature are the following: 


(1) Graves (4) pp. 318-319. 


By a normal or fully stocked stand is meant one with the average maxi- 
mum yield actually obtainable with a given species under a given method of 
treatment in a given quality of site 


In gathering data for yield tables, it is not always possible to determine 
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in the field whether a stand is normal or not. Therefore the forester measures 
such stands as seem to him as fully stocked as possible.” 

(2) Chapman (2) p. 397. 

In selecting plots for a yield table, in natural stands, it is neither possible 
nor advisable to seek areas which show the maximum theoretical dentistry of 
stocking, either as to crown canopy or number of stems per acre. Nor should 
any effort be made to select plots which represent the empirical average of 
stocking. The standards should be to exclude from the plots all larger blanks 
caused by destructive agencies or failure of stocking and to select areas 
reasonably well stocked, with comparatively complete crown canopy. 

The average yield obtained from plots selected on this basis is termed 
the normal yield, though it may be exceeded by the best plots or by stands 
grown under management. 

(3) The Committee on Standardization of Volume and Yield 
Tables (3) p. 659. 

. . By strict definition a normal stand is that producing the maximum 
possible volume in cubic feet for a given age and site (thinnings usually 
being disregarded) ; practically, however, this definition must be applied with 
sufficient flexibility to permit finding plots at a reasonable expense. 

The leeway permitted by Chapman and the Committee in selecting 
plots is undoubtedly necessary if sufficient number of plots of proper 
size are to be found. Still, resulting tables will reflect the strictness or 
liberality of interpretation of the definitions. 

In the office, of course, abnormal plots are discarded when de-, 
viations of plot basal areas from preliminary tabular values for site 
index and age are grouped into an array and the standard deviation 
of distribution calculated. It is interesting to note that distributions 
of basal area deviations and number of plots necessary for a given 
accuracy (to be within three times standard error) of the following 
three species, measured under the direction of two agencies, check very 
well. 


NUMBER OF PLOTS NECESSARY FOR GIVEN ACCURACY 


Standard deviation of 
No. of plots | plot basal area deviations | Number of plots nec- 


Species used in table from tabular values essary for an accuracy 
in per cent of + 3 per cent 
Douglas fir 1298 et 313 
White fir 157 17.0 289 
Red fir 149 17.9 320 


ee (nnn ee IEEE EEE EEREREEEEEE EERE 


1The italics are Graves’. 
2The standard deviation figure for Douglas fire is computed from the 
313 plots necessary, as given by Reineke, for a standard of 1 per cent 
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The Douglas fir plots were gathered by Forest Service field parties, 
while most of the white and red fir plots were laid out by the writer (7) 
(8). It thus seems that plot deviations from their own tabular means 
for different species and gathered by different parties may be fairly 
consistent (since the standard deviations of the table above have the 
same numerical values as coefficients of variation) but the writer has 
seen no evidence in any yield table as to the quantitative measurement 
of mean normal stocking itself. This is because normal stocking for a 
given yield table is merely a conception in the mind of the party chief 
and depends upon his interpretation of the definitions, hence is quite 
likely to be largely subjective. 

If, on the other hand, stands “as fully stocked as possible” accord- 
ing to Grave’s definition, or stocking that has the “maximum possible 
volume in cubic feet for age and site” of the Committee’s strict defini- 
tion, can be measured from yield table values, then the user of a yield 
table has a better criterion for comparing actual with strictly normal 
stands, and a comparison of growth between species of the country 
may properly be made, not only by site and age but on given stand den- 
sity as well. 

SKEW CORRELATION IN RED FIR 


In the process of checking yield tables for red fir (8) against their 
basic data for average d. b. h., trees per acre and basal area, plot de- 
viations of each of these variables in per cent of tabular values for 
age and site index were correlated, with the following results: 

Correlation coefficient* of basal area and number of trees=.439 
+.04. 

Correlation ratio® of basal area on number of trees=.540--.039. 

Correlation coefficient of average d. b. h. and number of trees= 
—.800+ .020. 

Correlation ratio of average d. b. h. on number of trees=.800-+ 
.020. 

Correlation coefficient of d. b. h. and basal area—=—.043 + .054. 

Correlation ratio of average d. b. h. on basal area=.260-++.052. 

The correlation coefficient is the best measure of linear relationship 
between two variables, while the correlation ratio is an excellent mea- 
sure of relationship whether linear or curvilinear. When relationship 
is truly linear, the correlation ratio has the same numerical value 


*The computation and interpretation of correlation coefficients and ratios 
are explained in any standard text book on statistical methods. 
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(though always positive) as the correlation coefficient ; hence the dif- 
ference between the squares of correlation ratio and correlation co- 
efficient (since the latter may be negative in sign) may be taken as a 
measure of the department from linearity of the relationship between 
two variables. 

In the above correlations, those between average d. b. h. and basal 
area are not reliable and may be disregarded because their probable er- 
rors are high fractions of their correlations; but the other relationships 
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are quite significant. It is highly probable, for instance, that as we 

pass from stand to stand in a given site-age class of red fir, in which 

trees per acre become greater by a constant number over the first 

stand, average d. b. h. decreases at a constant rate, since the relation- 

ship is linear (as correlation coefficient is equal to correlation ratio) ; 

but the relationship of basal area on number of trees is curvilinear as 

there is a significant difference between the squares of correlation ratio 
and correlation coefficient. 

In Figure 1 the means of plot basal areas as percentages of tabu- 

lar values are plotted over trees per acre as percentages of correspond- 

ing tabular values. It is evident on inspection that as number of trees 
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are increased, basal area increases up to a “point of saturation” and 
with further increase in trees, basal area falls off. The peak of a 
curve fitted to these data may be said to represent maximum stocking 
by basal area, and the number of trees per acre that gives this maximum 
should indicate a means of obtaining absolute stocking, or what red 
fir“ can do.” But as the distance from the average for the tables (100 
per cent) to the peak of the curve is the critical measurement, a free 
hand curve is likely to be too subjective for reliability. 

Professor Karl Pearson (5) has given criteria for measuring the 
suitability of, and for fitting curves of the following general forms to 
data by the method of moments: 


Straight line: y=a-+bx 
Parabolic regression: y=a--bx-+-cx? 
Cubical regression: y=a-++-bx-+-cx?+-dx? 


Fitting a straight line to data is commonly done in practical sta- 
tistical work as the bulk of regressions are said to be a linear. Regres- 
sion curves of higher order are less frequent in occurrence and more 
lengthy of computation. While the theory of skew correlation is of 
interest, perhaps, only to mathematicians, the mechanics of computing 
the criteria and fitting the curves may be mastered by any one familiar 
with ordinary statistical processes. 

The check, that a curve of a certain order gives best fit to data, 
is made as its criterion approaches or reaches zero. For basal area 
on number of trees in the case of red fir these are: 


for linear regression: .098 
for parabolic regression : .009 
for cubical regression: .006 


Obviously curvilinear regression fits much better than the straight 
line, though there is little choice between the parabolic and cubical. 
Both are shown in Figure 1. Their equations are: 

for parabolic regression: 
y=4.80-+ .293x—.0041 7x? 
for cubical regression: 


Y=4.13+-.363x—.00329x?—.0000306x® 


in which “y” is deviation of plot basal area from the tabular Git 
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mean) values in per cent, and “x” is deviation of number of trees on 
plots from the tabular values in per cent. 


The culmination of the two curves (where Ss =o) may be said 


to indicate maximum or absolute stocking by Basal area for site and 
age. These are at 109 and 111 per cent yield table basal area values 
obtainable from 132 and 134 per cent of yield table figures for number 
of trees per acre on parabolic and cubical regression respectively. 

Age of a stand concerned would perhaps slightly affect basal area 
values as there is a correlation between age and deviation from the para- 
bolic regression of —.147+.053. This is, however, of no importance, 
for even were its probable error much less, stands of 30 and 170 years 
(extremes of plot ages used) would have basal area values of less than 
5 per cent above and below the curve respectively; which would be 
but little more than the probable error of the mean for all ages around 
the parabola. The correlation coefficient of site index and basal area 
deviations from the parabola is —.o60-+-.055, indicating no relation- 
ship.* 

It is at once observed that the regression curves do not pass 
through the mean (100 per cent) of the two characters. This seems 
rather important as it is undoubtedly a reason (aside from weighting) 
for the difficulty encountered in reconciling basal area, number of 
trees, and average d. b. h. in yield table construction. Furthermore, 
it seems that yield tables giving mean values only in basal area and 
number of trees are not theoretically justifiable, for a stand with the 
same number of trees per acre and d. b. h. for site and age as given by 
the yield tables, will probably not have the tabular basal area. This fol- 
lows from skew correlation between number of trees and the basal area.° 


*There must be, of course, correlation between average d. b. h. as a 
percentage of tabular values and deviation of basal area from the parabola, for 
a stand that has the tabular number of trees but higher average d. b. h. must 
have more basal area per acre. 

® Although more than one member of the Society has stated his complete 
approval of the editorial “Formulas and common sense” in the January, 1927, 
number of the JourNaAL or Forestry, I believe a wrong impression is, in part, 
given. For instance: “We talk with almost religious fervor of biometry ;— 
of normal yield tables giving values with the precision of a fraction of a per 
cent.” The fraction of a per cent, as we know, does not at all mean that 
pure even-aged stands, even of normal stocking, will grow just as indicated by 
the tables. It simply means that the tables check with the samples used, to 
a satisfactory degree; that the maker of the tables has been painstaking in 
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The relationship between cubic volume and number of trees for 
red fir has not been worked out as volume tables have not yet been 
completed. R 

SKEW CORRELATION OF WHITE FIR 

Yield tables for white fir (7) were checked against their basic data 
in basal area and number of trees in a similar manner and these values 
were correlated with the following results: 

Correlation coefficient of basal area and number of trees=.344-+ 
048. 

Correlation ratio of basal area on number of trees=.432+.04I. 

Means of plot basal area percentages are plotted over number of 
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tree percentages in Figure 2. Criteria of fit curves of successively 
higher orders are: 
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for linear regression: .068 
for parabolic regression: .o41 
for cubical regression : .036 
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As in the case of red fir, the value of the cubic over the parabola 
is not marked, but these two curves do not appear as much better than 
the straight line. This may be due to the following facts: 

(1) Trees below the four-inch d. b. h. class were not tallied in 
the field as they were for red fir, hence the relationship in plots of low 
average d. b. h. may be somewhat upset. 

(2) Incense cedar, mostly as an understory, occurs in many areas 
so commonly with white fir that these plots are not so pure by number 
of trees, though the effect on basal area and volume is negligible. 
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Because the cubic is but little better than the parabola, and its 
lengthy computation more subject to arithmetical error, the parabolic 
regression only is shown in Figure 2. Its equation is: 


y=2.80-+ .260x—.00445x? 
in which “y” is per cent deviation of plot basal areas from tabular val- 
ues and “x c is per cent deviation of number of trees on plots from 


tabular ite Its culmination at 107 per cent of yield table values is 
obtained with 130 per cent of the number of trees by the yield table. 
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Since, by the Committee’s definition, normality should be strictly 
based on cubic volume, correlations for white fir were also computed 
between number of trees and volume in cubic feet, and the following 
values arrived at: 

Correlation coefficient of cubic volume and number of trees=.289 
= .049. 

Correlation ratio of cubic volume on number of trees=.370+ .047. 

Means of cubic volume on number of trees are plotted in Figure 3. 
Criteria of agreement between data and regression are: 

for linear regression: .053 
for parabolic regression: .034 
for cubical regression: .028 

Again curvilinear regression is indicated, with the parabola (shown 

in Figure 3) of sufficient accuracy, and its equation is: 


y=2.36-+-.216x—.00375x” 
Culmination at 106 per cent of yield table cubic volume figures is 
again obtained with 30 per cent more trees than tabular values. 


CONCLUSION 


The conceptions that different field parties entertain as to the suita- 
bility of even-aged plots for normal yield tables of Douglas fir on the 
one hand and white and red fir on the other, are sufficiently consistent, 
each within its own interpretation of the definitions of normal stock- 
ing, as indicated by standard deviation of distribution of plot basal 
areas in terms of tabular means, but there might not be agreement in 
the value of mean normal stocking itself, because none of the definitions 
quoted gives a quantitative measure of strict normality. 

Strict normality of stocking or maximum yield actually obtainable 
is measurable from the regression of basal area (or cubic volume) on 
number of trees, and, when expressed as a deviation from tabular values 
of basal area or volume, should be published with each yield table con- 
structed by the site index method. 
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THE CINDERELLA OF CONSERVATION* 


By S. B. DETWILER 
Senior Pathologist, Bureau of Plant Industry, Washington, D.C. 


The neglected step-daughter of the Conservation movement which 
I have in mind is plant pest control, especially protection against for- 
eign plant pests. When it comes to the things we eat, all of us are 
sufficiently “crop-minded” to understand why American farmers and 
fruit growers use 60,000,000 Ibs. of insecticides each year, or one-half 
pound of bug killer for each person in the United States. All that the 
average individual knows of this matter is that the bugs are increasing— 
“bugs” being the common denominator for all pests whether insect or 
fungi. 

“Why do we have so many more plant pests than we used to 
have?” is often asked and seldom answered. Foresters are notably 
deficient in their interest and training in plant pest control, but even 
they are beginning to ponder this question. The reason we have more 
plant pests than formerly is that plants and plant products are imported 
here from all parts of the world and with them we import insects, fungi 
and bacteria new to this country. Some of these pests are detected and 
stamped out before they become established. Others do not find Ameri- 
can food plants or climate favorable for their establishment. But some 
do become established when they find food plants and conditions suited 
to their requirements. These pests are more fortunate here than Nature 
intended they should be, because in their native habitats after many 
centuries of the “struggle for existence,” natural checks on them have 
developed, either through parasites that control them or host plants 
resistant to their attack. The chapter on the host plants that have been 
exterminated by pests during this struggle must remain unwritten. 

It is estimated by officials in the U. S. Department of Agriculture 
that plant pests in the United States cause the loss of from 20 per 
cent to 30 per cent of annual crop production or from $3,000,000,000 
to $4,000,000,000 per year. It is estimated that about 75 per cent of 
this damage is caused by pests of foreign origin. Whatever the exact 
figures may be, the loss is enormous, and is steadily increasing. Call the 
roll of pests of foreign origin: 

Asparagus rust, alfalfa weevil, and alfalfa root wart from Europe. 


* Read before the Washington Section of the Society of American Foresters, 
January 12, 1928. 
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Brown tail moth from Europe. 

Corn-borer from Europe; cotton boll weevil from India; chestnut 
blight and citrus canker from the Orient. 

Dieback of peach and plum, and downy mildew of beet from 
Europe. 

European earwig, early blight and late blight of potato from 
Europe. 

Flag smut from France. 

Gypsy moth from Europe. 

Hessian fly from Europe. 

Japanese beetle. 

Loose smut of cereals, larch canker and leopard moth from 
Europe. 

Mexican fruit fly. 

Nematode diseases of bulbs and cereals from Europe. 

Oriental fruit moth. 

Poplar canker and pine tip moth from Europe; and pink boll worm 
of cotton from Egypt via Mexico. 

Satin moth and scab of apple from Europe; San Jose scale from 
the Orient. 

Tussock moth, and take-all disease of cereals from Europe. 

White pine blister rust from Europe. 

This list can be extended to cover at least 200 introductions of pests 
of economic plants. 

This discussion aims to call particular attention to the menace of 
foreign plant pests that we do not yet have to combat here, particularly 
pests of forest trees. Foresters have been so busy with fire suppression 
and administrative problems that they have had little time to consider 
the specific problems of the future, especially the broad problem of 
forest protectién. While we must combat these pests we now have 
as best we can, it seems to me urgent that we should do our utmost 
to prevent introductions of more foreign plant pests. 

The specialists have listed 3,000 species of insects and 7,500 species 
of fungi native to other countries which would endanger our plant life 
if brought here. We really know very little about this matter because 
the scientists do not have sufficient opportunity to study plant pests in 
their home lands. New pests are constantly coming to attention about 
which we know little or nothing. 

Fortunately we have locked the door, or at least partially closed it, 
by the enactment of Federal Plant Quarantine No. 37, which prohibits 
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importation of all plants for propagation except those brought in under 
Federal permit and restrictions. Until 1912, the door was wide open 
to foreign plant pests. It took 14 years to secure the Federal Plant 
Quarantine Act. It took 5 more years to get Quarantine No. 37. 

In spite of all precautions, new plant pests continue to make them- 
selves comfortable in America. Some are smuggled in by the unscrupu- 
lous and ignorant. But the chief danger is from importation of com- 
mercial plant products which cannot be adequately inspected or disin- 
fected and which our industries need. Thus the corn borer arrived in a 
cargo of broom corn imported by a broom factory in Massachusetts. 
The pink boll-worm was brought into the United States on cotton for 
ginning, and was further distributed by the wrecking of a ship from 
which some of the cargo of cotton was washed inland during the Gal- 
veston Flood. 

With industry drawing plant products from all over the world, and 
with fast boats, fast trains, automobiles and aeroplanes, it is easy for 
dangerous plant pests to get into the country and become rapidly dis- 
seminated. The marvel is, not that we have so many new plant pests, 
but that we do not have more of them. Dr. C. L. Marlatt, Chairman 
of the Federal Horticultural Board, has stated: 


International complications do occasionally arise when shipments of foreign 
goods are rejected at our ports by our inspectors because they contain injurious 
pests. But what are we to do—let the pests in—let them damage our crops 
and lay waste the country as they have done in the case of the corn borer 
and the Japanese beetle? As a matter of fact, the embargoes of European 
countries against American plants are much more drastic in nature than are 
ours against Europe. The net result of their embargoes is that American 
plants do not go abroad, although we import millions from Europe each year. 
The truth is, this country receives more plants from Europe in one year than 
Europe imports from us in 10,000 years. We cannot have a reciprocity treaty 


on injurious pests. 
In his great book on “Man and Nature,” Marsh pointed out over 
fifty years ago the menace of plant pests to mankind. Du Puy says: 
There is no question but that the present greatest menace to Man’s domi- 


nance is the increasing strength of the insects. To understand what is here 
going on, one must get a grandstand seat. He must concentrate decades into 


single plays, centuries into innings. 

What applies to insects applies equally to fungus and bacterial 
diseases. Dr. L. O. Howard and many other eminent scientists are of 
the opinion that the great war of the future will be that of mankind 
against plant pests. But if sanitation measures can overcome diseases 
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injurious to the human family as has been done so notably in the past 
hundred years, we can also apply similar principles of sanitation to 
crop-growing and achieve mastery over the pests. 

All crop producers soon learn that one of their greatest hazards is 
damage to their crops from pests. Those engaged in forest management 
are faced by pest centrol problems fundamentally the same as those 
which the growers of agricultural and horticultural crops must solve. 
But the grower of a forest crop must fight the pests for fifty or a 
hundred years before his crop is harvested, while growers of other 
crops can shift from one crop to another in a few years, if the battle 
gets too hot for them. Thus many corn growers are turning to other 
cereal crops on account of corn borer damage, and they can do this 
with relatively small loss compared with the replacement of chestnut 
or white pine by other tree species. 

Also, the forester has a low-priced crop and extensive acreages. 
Other crop growers can more readily apply intensive control measures, 
and the margin of profit from cultivated crops justifies a larger annual 
expenditure for pest control than most forest crops will justify. Hence 
the forester, of all crop growers, should concern himself with protective 
measures against those pests that we do not yet have to fight. The for- 
ester should be thoroughly drilled in the Principles of forest protection 
including pest control, so that he can act promptly and intelligently and 
secure protection with the least expenditure, when it is necessary to ap- 
ply intensive control measures. 

What is the forester’s duty toward plant pest control? My answer 
is: 

1. Support Federal Plant Quarantine No. 37 with the utmost 

vigor as the greatest safeguard of our forests against further 
unnecessary calamities. Foresters should also aid in develop- 
ing an effective domestic plant quarantine policy and organi- 
zation.* 


* Note-—Under present conditions, foresters would do well to give serious 
consideration to the establishment of the domestic quarantine districts advocated 
by Spaulding and Hartley in the November, 1916 issue of American Forestry 
(pp. 664-668). Trade and other interests opposed to Federal Plant Quarantine 
No. 37 are constantly at work to break down protective quarantines as shown 
by the following attack on Federal Plant Quarantine No. 37: 


A BRAKE ON PLANT QUARANTINES 
(An editorial from the New York Herald Tribune of November 3, 1927.) 
The belated interest of the Department of State in the plant exclu- 
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2. The forester should enlarge his conception of forest protec- 
tion beyond that of mere fire suppression. Fire suppression 
comes first, but it is not enough. We must develop fire pre- 
vention and pest preventive measures. 

3. The forest schools should change their system of teaching for- 
est protection by teaching the principles of forest protection 
both as applied to fire and to pests and other destructive 
agencies which can be controlled. The forester’s job is leader- 
ship in applying control measures, and he must be so taught 
that he can detect damage in its early stages, and then plan, 
organize and carry out control work efficiently. 


At present, forestry students are drilled in the life histories of pests, 


but very little is taught of the fundamental principles governing control 
application. This process should be exactly reversed. The forest 
entomologists and forest pathologists have expert knowledge of tree 
pests; let them tell the forester what the pest is and how to combat it. 


No. 


sion policies of the Federal Horticultural Board may head off that group 
of microscopic bureaucrats from future unecessary interference with 
international commerce in the shape of pest quarantines. Henceforth no 
plant embargoes affecting foreign trade are to be declared by the Depart- 
ment of Agriculture without previous discussion with the State Department. 
Abuse of the plant quarantine law, which was meant only for emergencies, 
but has been employed to give extra protection to home growers, is likely 
to be stopped. 

France has a fair grievance in the Narcissus quarantine, which keeps 
out of the United States one of her important exports. The needless prohi- 
bition is one of the monkey wrenches in the trade relations of the two 
countries. It is too much to hope that quarantines not justified by acute 
danger from pests, but a part of the deliberate scheme of plant exclusion, 
may be lifted? The Narcissus ban has deprived gardeners and flower buyers 
of favorite bulbs, raised prices of the meager home supply available and 
invited reprisals by nations whose trade it has curtailed. All this was 
foreseen and publicly regretted by opponents of the quarantine, but officials 
of State and commerce apparently thought that insects were out of their 
line and let the entomologists have their fling. 

The Narcissus quarantine was a mistake. The whole plan of the 
Federal Horticultural Board to foster American production by sweeping, 
permanent embargoes may well be re-examined in the light of its effect 
upon international friendships as well as its restriction on freedom of 
selecting by American gardeners and flower lovers. It is not beneath the 


dignity of the United States to correct a departmental error before it does 
further damage. 


(From The Florists Exchange and Horticultural Trade W orld, Vol LXVI, 
12, Nov. 19, 1927, p. 1006.) 
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But only the forester can actually get control work done, or at least the 
forester will do it most successfully, because he is the executive on the 
job. Hence the forester needs to be taught more of his particular task 
—the organization and application of control. 


4. Forest managers should organize elementary pest detection and 
control forces. The importance of trained look-out, patrol and 
suppression forces is well recognized in the case of forest fire. 
The same rule applies to insects and diseases but under a dif- 
ferent plan of organization. 

5. The forestry profession should support research on insects and 
plant diseases both here and abroad, and in other ways give 
sympathetic and intelligent support to pest control measures. 
This applies to pests of agricultural and horticultural crops as 
well as those of forest crops, since the forester suffers econ- 
omically when the cost of food and shelter is increased through 
the unnecessary introduction of plant pests into this country. 


Conservationists have long overlooked the necessity for prevention 
and control of plant pest epidemics. America has reached the satura- 
tion point with regard to new pests brought from distant places. 
“Safety-first” principles can be applied to prevent further introductions, 
at least so far as carelessness and ignorance are responsible for present 
conditions. Every forester should give vigorous support to Federal 
Plant Quarantine No. 37 as one of the great conservation measures of 
our time. 

The menace of plant pests to human welfare and to forest man- 
agement is beyond question. But the pests cannot win against human 
intelligence, provided there is aggressive leadership in applying scientific 
principles and facts to combat them systematically. This is the keynote 
in the remarkable accomplishment of modern sanitary science in com- 
batting diseases of man. 

Are foresters giving proper consideration to this matter? As- 
suredly not, at least so far as new forest pests are concerned. The 
recent discovery that the European larch canker is present in the United 
States and is severely attacking Douglas fir and western yellow pine 
planted in Massachusetts is the most recent example of our lack of ade- 
quate precautions against potential forest destroyers. Twelve years ago, 
Spaulding and Hartley suggested to the forestry profession a precau- 
tionary measure to deal with just such emergencies, but no attention 
‘has been given to it. It would appear that conservation’s Cinderella 


lacks a god-father. 


ADEQUATE FIRE CONTROL 


By Howarp R. FLINT 
District Forest Inspector, District One, United States Forest Service 


At a recent conference of National Forest Supervisors there was 
considerable discussion of the question of adequacy of the fire protec- 
tion forces of District One (Northern Rocky Mountain District) of 
the United States Forest Service. No Supervisor or any other forest 
officer at the meeting stated that in his opinion the then current pro- 
tection forces of District One were adequate for the job in hand. In- 
dividual opinions differed rather widely in regard to the probable neces- 
sary increase of the present organization. The lowest figure quoted 
was ten per cent; the highest, thirty per cent. No data were presented 
at the meetings and presumably the basis for the recommendations was 
the experience and observation of the individual men present, supported 
to some extent, perhaps, by the results of an intensive hour-control 
(travel time to fires) study, then about seventy per cent completed. 

At intervals during the last five years efforts have been made to 
reduce the fire problem of District One to terms and figures which 
might serve as a guide to conservative practice. Those in authority 
were fully aware of the pitfalls and dangers which attend attempts to 
conduct a business of any kind by “barometers”; nevertheless, no large 
modern enterprise can long be successfully conducted without a careful 
consideration and use of balance sheets, cost accounts and the “baro- 
meters” that are compiled from them. 

The purposes of this paper are two-fold: to suggest for considera- 
tion a working definition for the term “adequate fire control”—some 
say “adequate fire protection”—and to make it concrete and intelligible 
by example and discussion. 

Before it is possible to say what force or sum is necessary for any 
task to be accomplished it seems necessary to define the task. What is 
adequate protection of a given forest unit? Possibly the question can 
best be answered and clarified by a definition followed by a simple 
mathematical presentation of the problem. In 1921, after considerable 
analysis of the data then available, an optimist set an average of one- 
tenth of one per cent of net forest area per year as the maximum that 


Thanks are due Mr. H. T. Gisborne for a review of this paper and helpful 
suggestions in regard to it—H. R. F. 
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District One could afford to burn over a period of years. The figure 
was rather arbitrarily chosen but was roughly checked by supplying the 
figures then available in the so-called “Economic Theory” formula 
which defines “adequate protection” as that which reduces the sum of 
presuppression, plus suppression, plus damage to a minimum. As 
pointed out by Show and Kotok? this expression of the problem is not 
entirely above criticism, but they do not appear to have sufficiently 
shaken it to warrant throwing it entirely in the discard. Their chief 
argument against it appears to be that it is likely to lead to underesti- 
mating the need for presuppression. 

After much consideration and an appreciable amount of juggling 
with statistics and mathematics the writer thinks he sees good reasons 
why “adequate protection” in forestry should be defined in simple, 
common-sense business terms. Indeed, it seems that it ultimately must 
be so defined if timber growing as an enterprise is to etasblish itself 
and continue. The business of the world is run on that basis, not on the 
basis of precise mathematical formule. We find Adam Smith? saying 
about 175 years ago that the business transactions of mankind are ad- 
justed by, “the higgling and bargaining of the market, according to that 
sort of rough equality which, though not exact, is sufficient for carrying 
on the business of common life.” Even big business highly organized 
appears still to be run on that basis in spite of great progress in mathe- 
matics and statistical science. 

For practical purposes, then, “adequate protection” of forests from 
damage by fire may promptly be defined as that degree of protection 
which will render the forest property as safe on the average from de- 
struction by fire as are other forms of destructible property in which 
moderately conservative investors are willing to place their funds. This 
definition implies that there must be a favorable ratio between gross 
revenue and fire losses. If that is not so, fire losses must be reduced, 
gross income increased, or the supporting capital will ultimately be 
withdrawn to more safe and remunerative enterprises. This sort of 
definition is implied in the word “adequate,” which means literally, “‘to 
make equal or level.” Adequate forest protection should, therefore, 
have for its purpose, from a fire-loss standpoint, the placing of forests 
on an equal or level basis with the general average of other forms of 
property, period of time and general region being given due consider- 
ation. 


1 Forest Fires in California, pp. 3, 4. 
?Wealth of Nations, Adam Smith. 
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Perhaps the expression “adequate fire control” may also be defined 


in terms of fire insurance for forest stands. Such a definition might . 


very well say that fire control is adequate, or at least approaches ade- 
quacy, when forests become a regularly insurable risk at a reasonable 
premium. This, too, would be not a theoretical definition reducible 
to a formula, or a very precise one. It may be a very practical one, but 
after all, to become a practical insurable risk any class of property has 
only to comply with the definition first given above and that seems, 
therefore, the more fundamental definition. 

Some, though by no means sufficient, effort has been devoted to de- 
termining the ratio of fire loss to destructible resources which other 
enterprises suffer. Statistics of this kind which have the appearance 
of dependability are difficult to secure. Statistics of fire losses are 
readily available and they are, perhaps, as accurate as the nature of 
the subject permits. Statistics of the total value of destructible re- 
sources to which the losses apply are in many cases either questionable 
or entirely wanting. It is apparent that in many other activities the 
appraisal of values is on no more uniform or secure basis than it is 
in forestry. The best the writer has been able to do in the time found 
available is given in the tabulation below. The figures for the cities 
were in each case given directly by the city fire chief. The fire losses 
sustained on farms are from data compiled by the National Board of 
Fire Underwriters.* The values of farm property are from 1920 
census figures published in the Yearbook of the Department of Agri- 
culture for 1921. For the farm property the total includes value of 
buildings, implements, machinery and livestock. This total appears to 
be at fault in that it seems not to include value of matured crops in 
the field, stored crops, and value of household goods, all of which items 
are probably included in the value of losses. 

Data for the forests of District One are from the official annual 
fire statistics, Sheet A and others, compiled in accordance with the 
standard United States Forest Service instructions now outstanding. 

The figures in Table 1 suggest on casual scrutiny that the national 
forests of District One are now about half as effectually protected 
from loss by fire as are the other forms of property with which they 
are compared and that proportionately more money is being expended 
on their protection than is being expended for fire protection on other 


* Safeguarding the Farm Against Fire. National Board of Fire Under- 
writers, New York. 
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forms of property. There are, however, at least two important factors 
in the problem which are not expressed in the figures, viz.: 

1. The importance of proper distribution or balance of the fire 
control expenditures between presuppression and suppression. 


TABLE | 


FIRE LOSSES, COSTS AND RATIOS, 


City property 


for the 3 leading’ Value of Average} Average Ratio Ratio 
cities of D-1 Property Annual | Annual | Loss to Protection 
calendar years | — Losses Cost of Value to Value 
1919-1923 Protection 
inclusive ss | | | 
City A 
Pop. 24,121 $15,000,000! |$146,093) $58,000 .0098 .0039 
City B 
Pop. 41,611 81,719,595 | 132,134; 104,914 .0016 .0013 
City C 
Pop. 104,437 250,000,000 | 385,347] 310,865 .0015 .0012 
Totals and 
Averages 346,719,595 | 663,754] 473,779 .0019 .0014 


Farm property in 
the U.S. calendar 
years 1918-1921, 


inclusive 23,094,537,000 |27,956,414 .0012 

National Forests 

of D-1, including 205,622,000 | 615,906 |593,2042| .003 .0029 
fire suppression 

1921-1926, inclu-| Area Area 

sive 22,411,000A.) 76,925A. .0034 


1 Suffered conflagration loss in 1919 and again in 1920 
2 Protection allotments plus suppression expenditures. 


2. Value alone may not properly express forest fire damage in 
this instance. 

Doubtless the fairest and most satisfactory way of expressing 
losses is in terms of area burned over. However, if losses, presup- 
pression and suppression items are to be rated together it becomes desir- 
able to express losses in terms of dollars. Following the method of 
appraisal now used in District One for fire statistical purposes the 
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average value of the forests of the district is $9.17 per acre. A loss 
of one-tenth of one per cent becomes 0.9 cent per acre. 

A study of the burned-over area maps and the results of recent 
resource surveys indicate that statistics of areas burned over for the 
years 1910 to 1920, inclusive, are probably not sufficiently in error to 
detract materially from their usefulness. Undoubtedly many rough es- 
timates were made on the area of individual fires but doubtless many of 
the resulting errors were compensating and the data appear in general 
to be sufficiently accurate for the purposes for which they are used. 
In the period from 1921 to 1926, inclusive, surveys on intensive timber- 
survey standards were made of all Class B and C® fires and the figures 
are much more accurate than those for former years and are believed 
to be very well suited for the purposes for which they are used. 

The expression of damage in terms of dollars and cents presents 
difficult problems in appraisement, and in the years prior to 1921 several 
methods and much guess work entered into the recorded values. The 
values for individual fires, individual years or individual forests are 
frequently inconsistent and an attempt to harmonize them would involve 
a task not warranted by any useful purpose it could serve. The follow- 
ing comparison of average values by periods indicates that they may 
be regarded as reasonably conservative on the average. 

Average recorded value per acre of area burned over: 


TOIO-tolrOL4; dnchisive: este $7.91 
LOPSstOs1O§O, inelusiviewes nena ee 3.02 
19020-f0-1020,-inclustvee = eee 8.01 


The relatively high value indicated for the first of the three periods 
is easily accounted for when it is recalled that much of the cream of 
the virgin white pine stands in the Clearwarter, St. Joe, Cabinet and 
Coeur d’Alene Forests burned in 1910. There were also relatively 
large losses of standing timber on many of the other forests in that 
year. The more recent burns have to a considerable extent been a 
reburn of the 1910 burned areas and a much greater percentage of 
the loss has been in barren areas, brush, or young growth valued at 
from nothing to six dollars per acre. The higher value in the last 
period than in the preceding ones is easily explained by the change in 
1921 to a new and more rational method of appraising damage and 
in part also by the loss in 1925 and 1926 of a relatively large acreage 


; ; 
: Class A fires are those 0 to %4 acre in extent, Class B fires those between 
“4 acre and 10 acres in area, and Class C fires are those larger than 10 acres. 


: 
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TABLE II 


Se 


D-1 AVERAGE ANNUAL FIRE COSTS AND LOSSES 1910 To 1926 INCLUSIVE 
a Oe ee ren I 


5 years 5 years 7 years 
1910-1914 1915-1919 1920-1926 
incl. incl. incl. 


Aggregate Sums 


. Presuppression!...... $ 104,6552 $ 156,886? $ 221,000 
Suppression......... 255,176? 656, 696? 372, 2044 
Fire Losses @s 205... .. 4,322,394? 926,786? 615, 906° 

Totals $4,682,225 $1, 740,368 $1,209,110 


Cost Per Acre 


2 Area Area Area 
22,480,000 22,480,000 22,411,000 

Acres Acres Acres 

Cents Cents Cents 

Presuppression!....... 0.46 0.70 0.99 

Suppression.......... 1.14 2.92 1.66 

hireicossesmect = oes 19.23 4.12 DE TRS) 

Totals 20.83 7.74 5.40 


Distribution by Percentages 
% % % 
Presuppression!....... 2 9 18 
Suppression.: ..s... 5 38 31 
Piredcossesieennc- snes. 93 BY) 51 
100 100 100 


ie a ce Na ai a I ir ae 
1 Includes direct protection allotments available for fire guards and fire equipment 
and supplies only. 
2 From old official records, probably not exact but believed fairly dependable. 
3 Close estimate based on official statistics. 
4 From official statistics. 
5 From official statistics 1921-1926. 
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of mature white pine timber on the Kaniksu and Pend Oreille Forests. 

Comparison of fire losses on the basis of area burned over is per- 
- missible only if the areas burned over are equitably distributed through 
the various types and age classes. During the last of the three periods 
this ideal distribution did not occur, Most of the burned-over area 
was in Idaho and the extreme northwesterly corner of Montana, largely 
in white pine young growth involving the most productive soil and 
growing stock in District One. Most of it was on land previously 
burned in 1910 or 1919. But 35 per cent of it was in mature or mer- 
chantable timber ; therefore, even though the most valuable timber type 
is involved, the value per acre of area burned in this period is below the 
average value per acre of the forests as a whole in which there is a 
large acreage of mature timber. 

Experience has shown that in this region burned-over areas are 
highly inflammable for twenty or thirty years after the occurrence of 
a fire in green timber. Because most of the burned-over area will 
occur on land previously burned during the last thirty years, and there- 
fore, where values are low, it appears that a loss of one-tenth of 1 per 
cent of area will on the average amount to less than 0.9 cent per 
acre. This assumption is roughly borne out by the figures for the 
period 1920-26, in which the area lost has an average valuation of 
$8.01 per acre. If this is true then the fire-control organization may 
in this case be formed with a view to keeping losses to an average 
area of not more than 0.1 per cent a year, and that will result in an 
average loss in value of about 0.8 cent per acre each year. 

With the foregoing principles and conditions in mind and with 
the fairly dependable data now available for two five-year periods 
and one seven-year period it becomes possible to supply values in the 
so-called “economic theory” formula. For convenient reference Table 
2 shows the values used, expressed in aggregate, by percentages and on 
an acre basis. Because they appear most readily grasped and applied, 
the figures on an acre basis are graphically presented in Charts A and B. 
The tabulation of figures on Chart B furnishes the basis for prolong- 
ing the curve representing P+S+L. Because they are the values for 
the last of the three periods, the tabulation begins with P at one cent 
and S+-L at 5.4 cents. 

Chart A shows clearly the decline which has taken place in the 
sum total of Presuppression plus Suppression plus Loss when these 


factors are segregated by periods and plotted to scale. The data are — 


vulnerable from at least two angles: 
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1. This presentation makes no allowance for increased mileage 
of trails, telephone lines, roads, and other improvements, or for 
increased efficiency of the organization. . 

2. The grouping into periods is artificial and arbitrary. 


CHART A 


LVS TRICT ONE 
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There can be no question but that the increase in improvements, 
better equipment, and greater efficiency of the organization has con- 
tributed to the relatively good record of the period 1920-26. To evalu- 
ate this contribution is, of course, impossible. Probably its value is 
considerable. It appears to be, in a measure, offset by the increase 
in number of fires exclusive of those caused by railroads. It seems 
proper to exclude railroad fires from a consideration of these figures 
for two reasons: 

1. Increased improvements affect the handling of this class of 

fires very little indeed. 
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2. Progress with the railroad-fire problem has been due scarcely 
at all to increased presuppression expenditures and the further 
reduction of this class of fires does not depend to any great 
extent on an increase in presuppression. 


With railroad fires eliminated, the average number of fires handled 
annually by the organization, segregated by periods, is: 


IQIO-I914 1915-1919 1920-1926 
559 1104 1223 


Presuporession 1:0 12 td oe 18 ?0 72 28 th @8 26 27 coms 
Superesion vl th Sh 22 22 16 /2 G7 08 O8 08 08 UW far 


PHSAHL S4 47 £21 38 $4 82 Sha Bi. S238 34 60 Kcr! 


PYS¢+L fezches Tuinimuim when P= C2? PEA. 
SodicaTbe tacresse. te P's 2.8 ~.99 #12) Carts Par 8/21 fo lcressen 
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N 


CHART B 


~ 
8 


Suporession + Loss ~ Cerrs jperAcre 


- 
lel en te tena Presiperession ¢ $k 


Sugeression ~ Loss 


os Ss 8 & AH & VN ® 


4-2-3 4.5 6 7 B92 BAU OM, BD BT AID) OR BETES AAG 8S 2a BZ, 
: i Fresuppressia? - Gants Per dere 


Without doubt a good part of the increase in the second of the 
three periods is due to improved detection and reporting of fires due 
to all causes. The lookout system was largely put in effect during 
the period 1915 to 1919. Perhaps a small part of the increase in the 
third period can fairly be attributed to that reason also. Nevertheless, 
it seems quite certain that increased occupancy and use has been respon- 
sible for an increase in the number of fires not caused by railroads or 
by lightning. There is no sound reason to suppose that this increase 
will not continue. Perhaps it is fair to assume that in the past and 
in the future this increase in exposure of the forests to fire will just 
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about be balanced by increased protection improvements and efficiency. 
There appears to be at present no valid reason to believe that lightning 
now causes more fires than in earlier years. Probably the only differ- 
ence in them is that many were not reported in the earlier years. If 
these premises be granted then there appears to be no sound reason for 
doubting the trends indicated by Charts A and B. 

The method of determining the points for prolongation of the 
“economic theory” curve is plainly indicated in the tabulations on Chart 
B. The chart indicates that the lowest sum of P. plus S. plus L. is 
reached with a presuppression expenditure of 2.2 cents per acre, a little 
more than double the 1926 presuppression expenditure. 

Within the limitations suggested above Chart A, and the curve 
shown by the solid line on Chart B, indicate the decline which appears 
to have resulted in Suppression and Loss with increases in expendi- 
tures for Presuppression. The dotted-line curve on Chart B is an 
effort to predict or prolong the “economic theory” curve on the basis of 
further increases in expenditures for Presuppression, assuming that 
Loss is to be reduced to 0.1 per cent, or 0.8 cent per acre, annually. 
In the prolongation of this curve Suppression disappears entirely on 
the theory that if Presuppression is made sufficiently large with a 
permissible loss of 0.1 per cent of area all suppression work can be 
handled by the presuppression forces. This assumption is admittedly in 
the realm of theory and may seem rather improbable in the light of 
past policy and performance. It appears not to be an impossible condi- 
tion if one considers that a permissible burned area of one-tenth of one 
per cent allows for an average loss of 22,411 acres per year. In five 
of the seventeen years considered the loss has been less than that 
with very inadequate protection. 

Careful consideration of the foregoing paragraphs leads very nat- 
urally to some inquiry into the importance and effect of extremely bad 
fire years or “conflagration ” years. From Chart E and Table 3 their 
occurrence at irregular intervals of about once in eight years is clearly 
apparent. The record of the burned area for these three periods, cov- 
ering a total of seventeen years, shows that 89 per cent of the area 
burned in that time was burned in three of the years, 1910, 1919 and 
1926. Fifty-five per cent of all fire suppression expenditures for the 
- entire time occurred in those three years. Weather data extending over 
a period of more than forty years, and the marks of old burns in the 
forests, indicate the irregular recurrence of bad fire years at intervals 
during the past. It is futile to ignore the probability of such conflagra- 
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TABLE III 


AVERAGE ANNUAL BURNED AREA IN PER CENTS 
a ne Se 


10 to '14, inc. 15 to 19, inc. 20 to ’26, inc. 
% % % 
Absaroka- sconce 0.11 0.0 0.00+- 
Beartooth. aes 0.04 0.05 0.00+ 
Beaverhead........ 0.16 0.06 0.00+- 
Giister ican al 0.14 0.08 0.00+ 
Deerlodge......... 0.13 0.17 0.02 
(Gallatinecsee inate 0.10 0.05 0.00+ 
Plelonalen rast onc 26 0.25 0.50 0.02 
Jerson. i.ceatl aes 0.37 0.24 0.03 
Madison: ocror nee 0.01 0.14 0.00+ 
Bitterroot. vow. e's 0.32 0.54 0.05 
Lewis and Clark.... 3.58 0.62 0.02 
IM ISSOUlanaresst eet 0.31 1.46 0.02 
Blackfeebacess ven. 2.92 1.74 1.05 
Cabinets sake, sess 8.52 0.56 0.11 
Flathead «nas 1.05 tas 0.51 
Kootenal ss. .o8.s 2.92 0.69 0.49 
LOlOssoase ee 3.79 1.45 0.08 
Pend Oreille. ...... 1.90 OS3Z 1.12 
Clearwater... 8.10 4.76 0.62 
Coeur d’Alene...... 3.16 1.46 1.09 
Kani ksi eecesicecses 0.75 0.61 4.41 
St: 0ea naan 12323 0.70 0.51 
Nezperces.3 555. as 1.49 4.20 OnL7, 
Salmon Mountain... 0.05 1.87 0.23 
SelWaVices cece 4.51 jess 0.16 
East Selway....... 5.02 0.45 0.06 
Dei 9593 1337 0.34 


tion years. Little or nothing is gained by successfully protecting a 
young forest for five, ten or twenty years, then to have it burned over 
because of organization inadequate to protect it in the extreme season 
which it is known is sooner or later certain to arrive. Protection 
money, interest on it, growing stock and the use of the soil are all lost 
or wasted under such short-sighted management. All fire insurance 
companies recognize conflagration danger and build up a special sur- 
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plus to provide for losses due to it. Since the grower of forests is in- 
terested primarily in reducing losses and bringing a crop through to 
maturity, it would seem that he might well use up his “surplus” or 
reserve in presuppression force designed to meet the conflagration year. 
These conflagration years materialize suddenly with but little warning 
and little opportunity to organize quickly an emergency force adequate 
to cope with them. 
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The supreme importance of the conflagration danger in this case 
is strikingly brought out by Charts C and D, which are based on the 
same data used in Charts A and B, with the single exception that 1926, 
a conflagration year, was not used in the compilation of Charts C and 
D. The difference in character of the area burned over in the con- 
flagration year raised the monetary value of losses from 0.6 cent per 
acre in 1921 to 1925, inclusive, to 0.8 cent per acre for the period 1921 
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TABLE IV 


AREA BURNED BY YEARS 
ee eS ee 


Year Acres Burned Per Cent Burned 
Ss % 
1910 2,400,448 10.67 
Area 1911 vail 0.02 
22,480,000 Acres 1012 889 0.00+ 
1913 2,584 0.01 
1914 99,727 0.44 
Total 2,508,919 11.16 
Average Per Year 501, 784 Dh OK} 
% 
1915 12,088 0.05 
1916 8,915 0.04 
Area 1917 135,148 0.60 
22,480,000 Acres 1918 44 ,408 0.20 
: 1919 12 ORD tii 5.91 
Total 1,529,836 6.81 
AveragePer Year 305 ,967 1S 
% 
1920 47 ,069 0.21 
Area 1921 22,922 0.10 
22,411,000 Acres 1922 27,182 0.12 
1923 13,953 0.06 
1924 Soli, 0.15 
1925 53,386 0.24 
1926 340,791 1.52 
Total 538,475 2.40 
Average Per Year 76,925 0.34 


A 


Grand Total 4,577,230 20.42% 
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to 1926, and made a relatively great change in the shape of the projected 
lower part of the Presuppression plus Suppression plus Loss curve. 
Although it cannot be said with assurance that either Chart B or D 
indicates the exact amount that should be spent on presuppression, it 
is significant that both indicate a need for a substantial increase in the 
presuppression item. ; 

CHART D 


Presuperessioz? 10 ¢/ 2 43 SAA LE Ah O 
Suopression +L 20 125 85 7 6 6 +6 Certs per A. 


PASPL 3O 235 205 2O 20 Z2f 22 


_A4tStlh restes minimum when 2213& cents per A. 
20 Jidicdled incresse te © 13 188-98 =0.37 cers pe- A = 378 6 increase 


gk 


Suppression + 


“e 
A ~ 
1920-25 Oy yy ym ent Sresuperession tse? 


Seporessior LOIS 


42BACE 7B 9G COU NZAZB AC 1617 138: 2 2/22 
Presuppressior - Ces per Acra- 


A comparison of Charts A and B with Charts C and D also brings 
out the great danger which is inherent in drawing conclusions that 
have their basis in climatic phenomena from data which have not in- 
cluded a sufficiently long period of time. The occurrence of another 
conflagration year in the near future of more serious character than 
1926 would still further alter the shape of the projected lower end of 
the P. plus S. plus L. curve. The occurrence of such a year is not 
outside the realm of possibility. 

After testing out many mathematical schemes for the distribution 
of funds the writer is of the opinion that probably the safest single, 
simple index is area burned over. Table 3 shows area burned over by 
forest units for various periods of time expressed in percentages of 
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net forest area. Table 4 and Chart E show the acres and percentages 
burned over by years. On those forests which for the last two periods 
show an average annual loss of 0.1 per cent or less perhaps it is fairly 
safe to assume that in general the present protection force is ade- 
quate; therefore any increase in protection funds should be distrib- 
uted to other units. The table indicates that five out of the twenty- 
six units have been effectively protected for the last two periods and 
that fourteen make a satisfactory showing for the last seven years. 


CHART E: 
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If based on ample and dependable data this method, based on the 
so-called “economic theory,” of determining what is adequate fire con- 
trol for a forest unit would appear to be a fairly safe, though not a 
wholly infallible guide. Based on insufficient or unreliable data, no 
mathematical method is practically applicable and a definition based 
on it can scarcely be expected to clarify that much-used and little un- 
derstood term, ‘“‘adequate fire control,” as applied to a forest unit. 


BREAKAGE LOSS IN LOGGING 


By Wit.is W. WaAGENER 


Assistant Pathologist, Bureau of Plant Industry 
San Francisco, California 


Logging operations nearly always involve some waste from break- 
age. The amount depends on a number of factors, among which the 
size, kind and condition of the timber, its density in the stand, the 
character of the ground and the logging methods employed are im- 
portant. With small, wess-spaced timber, favorable ground and careful 
logging, breakage may be held to a minimum. Larger timber, rough 
ground and heavy logging machinery make for increased breakage, 
especially if the timber is defective, is of a brittle species or occurs in 
dense stands. When to these is added carelessness in the woods opera- 
tions, the waste may be large. In the mountainous regions of the 
Pacific Coast, conditions are often such that, even with care, breakage 
is unavoidable and runs high. 

Notwithstanding the frequency of the loss and the bearing which 
it must necessarily have on lumbering costs and the more general prob- 
lems of conservation, little definite information on the amount entailed 
is available. Gibbons’! statement for the Douglas fir region of the Pa- 
cific Coast that “no comprehensive study of breakage as it relates to 
this region has been made,” probably still applies, not only for the 
Pacific Northwest but for the most of the other main timber producing 
regions of the United States as well. It is not to be inferred from this 
that no studies of breakage have been made. A number of such studies 
have, in fact, been carried out, but for the most part in an isolated man- 
ner and with no record of the methods used. On this account the 
results cannot safely be compared. There is also reason to believe 
that most of them do not show the complete breakage loss. 

One of the reasons for the deficiency in reliable breakage records 
lies in the difficulty in gathering the data. Collection of accurate records 
cannot conveniently be combined with scaling or any of the other regu- 
lar work incident to a logging operation because not all of the loss is 
apparent at any one stage in the process. Loss chargeable to breakage 
may be classified as: 


1Gibbons, W. H.: Logging in the Douglas Fir Region. O. S. Dept. 
Agr. Bull. 711. 1918. 
639 
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1. Breakage caused in felling: 
(a) Apparent as the trees lie on the ground. 
(b) Not apparent as the trees lie on the ground and first be- 
coming visible when the logs are moved in yarding. 
2. Breakage caused during yarding. 
3. Material of merchantable diameter left in tops, etc., because of 
breakage below. 


A complete study should include records of all these classes. On the 
average operation most of the breakage occurs in the felling of the 
timber. Accordingly, estimates of the volume involved are frequently 
made while the timber lies on the ground after felling. Such estimates, 
though sometimes fairly near the actual, are almost invariably too low, 
since they do not include the hidden felling breakage or that caused 
in yarding. Quite often the material left in the tops is also disregarded. 
Estimates made on this basis are, however, much to be preferred to 
those made after the ground has been logged. The disturbance of the 
broken parts during the yarding operations and, where heavy logging 
machinery is used, the actual burial of a portion of them under soil 
or slash make it impossible to gain a satisfactory notion of the true 
loss at that time. The securing of a complete breakage record prac- 
tically requires the tracing of each individual tree from stump to land- 
ing. This is time-consuming and often attended by difficulties but it 
appears to be the only method whereby the discovery of all breakage 
losses is assured without the danger of duplications. 

In an accurate study not only must care be exercised to include 
all the loss properly chargeable to breakage but also to exclude losses 
not primarily due to it. Decay and other defects in trees weaken the 
affected parts, decreasing the mechanical uniformity of the boles and 
rendering them particularly susceptible to breakage during felling or 
handling. Since much of the broken material is already unmerchantable 
due to the action of culling agencies in the standing trees, its fracture 
results in loss only when occurring in sound merchantable portions of 
the trunks. In stands with a high percentage of defect, heavy breakage 
is frequent but the loss occasioned may not run high when cull from 
other sources, such as decay, in the broken portions is excluded. This 
phenomenon is often encountered in the logging of inferior species, 

An additional point requiring consideration in gathering data for 
a study of breakage loss is the relation of position of breaks to the 
loss involved. This factor has both a qualitative and quantitative signi- 
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ficance, that is, both the value and the amount of the wood may be 
concerned. In conformity with the action of ordinary physical forces, 
most breakage may be expected, and does occur, in the upper portion 
of the bole, from which logs of the lower grades are obtained. Breaks 
in the parts of the bole good enough to produce No. 1 logs are infre- 
quent in most species. This bulking of damage in the lower grade wood 
is of considerable import in the proper evaluation of breakage loss 
but, due to the general disregard of log quality in scaling, the effect 
is not easily determined without a special investigation. The influence 
of location of breaks on the wood volume loss is easier to ascertain. 
In general a break may be considered as affecting only the portion of 
the bole through which it extends. Thus a square break immediately 
above a sixteen foot log length affects only a few linear inches of 
wood and may be disregarded. The same length of break occurring at 
1.8 feet above the log would result in the waste of nearly two feet of 
length under the ordinary practice of utilization in even lengths. Simi- 
larly, two or more short breaks of little consequence in themselves but 
so spaced that lengths too short to be merchantable remain between 
would cause the loss of the entire section of bole affected. In noting 
breakage, these influences of position on volume loss should be kept in 
mind and the amount included as breakage loss gauged accordingly. 
From a practical standpoint, the effect of position in relation to ends 
of logs, as illustrated in the example given, may usually be disregarded 
since breaks are ordinarily greater than one foot in linear extent. 

To anyone engaged in the measurement of breakage it soon be- 
comes apparent that the results secured may be made to vary consider- 
ably with the same basic material, depending on the standard of meas- 
urement employed and the manner of application. The volume of 
logs is ordinarily ascertained from a scale rule, expression being in 
feet, board measure. It is logical, for purposes of comparison, that 
breakage also be expressed in board feet. An obstacle to direct ex- 
pression lies in the fact that a considerable per cent of breaks involve 
only short lengths, many of them shorter than provided for by the ordi- 
nary scale rule. In addition, as has been pointed out, breakage usually 
takes place in the upper bole where taper is relatively rapid. These 
circumstances make it necessary to supplement the usual scaling tech- 
nique with special methods of procedure, as is done for natural defects 
in timber, if the true losses from breakage are to be obtained in board 
feet. 

Breaks involving commercial log lengths can be scaled in the 
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ordinary manner. Shorter lengths may either be scaled individually 
according to length, or the scale of the log or tree, as if unbroken, may 
be ascertained and the scale of the utilized logs deducted to arrive at 
the breakage loss. 

The first method requires some system of arriving at the scale of 
breaks shorter than the minimum log length provided by the scale 
rules, that is, six feet for the Scribner. This can be done by scaling 
the breaks as proportions of the scale of the minimum length log of 
the same diameter. Thus a 2-foot break would be scaled at one third 
of the scale for a six-foot log. Since, due to the effect of taper, the 
same timber scaled in short lengths gives a greater volume than when 
scaled in long lengths it becomes necessary, under the first method, to 
make allowance for this excess scale. Perhaps the most satisfactory 
way of making the allowance is to segregate the scale of all breaks 
shorter than the minimum commercial log length recognized on the 
operation. The average length of the breaks, their average taper and 
the length of log cut on the operation are then estimated or determined. 
From these figures the average per cent of excess scale resulting from 
scaling in short lengths can be worked out and this per cent deducted 
from the total segregated volume of the short breaks. Owing to the 
fact that the percentage to be deducted will vary with the type of timber, 
the standard log length adopted and similar factors, it is advisable that 
the deduction be figured independently for each operation. 

The second method, based on the difference between the scale of 
the broken and unbroken bole, may appear at first sight to be the easier 
and more rational way of determining volume loss due to breakage. 
In actual practice, however, difficulty is frequently experienced in deter- 
mining the scale of trees, as if unbroken, especially where several 
breaks occur in the same bole. In addition, the method tends to mini- 
mize the breakage volume, especially where taper is not uniform, for 
the same reason that scaling in short lengths tends to exaggerate the 
volume. To compensate for this tendency an adjustment should be 
made by raising the volume differences secured as the scale of the 
short breaks by a percentage which will make them comparable with 
the scale volumes obtained in the ordinary log run. Unless this is 
done the breakage losses will appear lower than they really are. The 
second method thus involves as much work as the first and is less direct 
and more uncertain in application. In a choice of methods the first is 
obviously to be preferred. 
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A study of cull? in Western yellow pine (P. ponderosa) and sugar 
pine (P. lambertiana), carried out in 1924 in connection with a govern- 
ment timber sale on the Stanislaus National Forest, California, afforded 
an opportunity for the determination of breakage losses. The require- 
ments of the study made it necessary to obtain full measurements for 
each tree felled and a complete record of each from stump to landing. 
Along with the information on cull, a record of all breakage and where 
it occurred was thus secured. 

The timber covered in the study lay at an elevation of about 5,000 
feet on the west slope of the Sierra Nevada. It consisted of a heavy 
stand of mature mixed conifers of yellow pine and sugar pine types, 
running from 30,000 to 50,000 board feet to the acre with individual 
trees measuring more than 70 inches D.B.H. and over 200 feet in 
height. The average D.B.H. for yellow pine was about 40 inches and 
for sugar pine about 56 inches. The study covered approximately 98 
acres, divided among portions of four donkey settings. For conven- 
ience these will be referred to as settings 1, 2, 3 and 4. The acreages 
given in the following are not for the entire settings but only for the 
parts included in the study. 

Setting No. r. Area 55 acres, one-third level or gently sloping, 
two-thirds moderate to steep slopes. Scattered granite outcrops. Heavy 
stand of large sugar pine, yellow pine and incense cedar on about 30 
acres, running over 50 per cent sugar pine. Stand on the remaining 
25 acres much lighter with yellow pine predominating. Yarding mostly 
down hill. 

Setting No. 2. Area 8 acres. Mostly gentle slope, rest steep. 
Several small granite outcrops. One acre very heavy stand of large 
yellow pine, sugar pine and incense cedar, rest moderate stand of 
smaller trees, mostly yellow pine. Yarding down hill. 

Setting No. 3. Area 13 acres. Level or gently sloping. Large 
granite outcrops. Large veteran sugar pine and yellow pine scattered 
over area with patches of medium sized yellow pine mixed in. 

Setting No. 4. Area 22 acres. Mostly gentle slopes. Some steep 
with large granite outcrops. Stand mostly mature yellow pine with 
some sugar pine. Stand heavy on about five acres. Rest open. 

Two-speed 12”x14” yarders were used on settings I and 2 and a 
single-speed machine on settings 3 and 4. A ground lead was used 


2The Study was made under the direction of Dr. E. P. Meinecke 


Pathologist, Office of Forest Pathology, Bureau of Plant Industry, at whose 


instigation the investigation of the breakage phase was undertaken. 
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on all settings. Contract specifications provided that line speeds should 
not exceed 500 feet per minute in pulling loads in. Felling was careful 
on setting 2 and somewhat less careful on settings 1, 3 and 4. The 
logs were yarded mostly in 16 to 64 foot lengths, depending on size, 
and bucked into 16 foot lengths at the landing. The minimum length 
for merchantable logs was 10 feet..*Yarding was careful on settings 
2, 3 and 4. It was less careful on setting 1, which required more 
supervision. 

The study was confined to the pines. Measurements for the notes 
were taken as the trees lay on the ground awaiting yarding. In most 
cases they had been bucked into yarding lengths when measured and in 
all cases had been notched for bucking. The length and position in the 
tree of each log and break was noted and the small end diameters taken 
for all breaks, cull logs, etc., not destined to come in to the landing. 
The woods notes were amplified and partially checked by diameter and 
length measurements taken after the yarding lengths had been bucked 
into logs, mostly 16 foot, at the landing. Where breaks had been 
bucked out in the woods the bucked-out length was taken as their 
extent. Where the ends had not been squared the actual extent of the 
break was taken and this latter modified if bucking at the landing gave 
a different length. Two or more breaks with lengths too short to be 
merchantable between were considered as one break if less than 18 
feet in length. If over 18 feet, it was considered as being composed of 
two or more broken logs and the necessary intermediate diameters were 
secured with calipers. 

No record was kept of the quality of logs in which breaks occurred 
as it was not intended to include an investigation of this phase of the 
problem as part of the study. 

Breaks were not scaled in the field since all the information essen- 
tial for scaling was contained in the notes. The scale was filled in later 
according to the following scheme, the Scribner Decimal C scale rule 
being used: 

All breaks were scaled separately according to length and small end 
diameter, not on the basis of anticipated scale of the unbroken bole. 
In application, two or more adjacent breaks, as previously noted, were 
sometimes considered as one. Breaks involving less than one linear 
foot were disregarded. These comprised only about 1.2 per cent of 
the total number. Breaks between one and six feet in length were 
scaled as proportions of the scale of a six-foot log of the same upper 
diameter. Breaks over six feet long were scaled directly from the scale 
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rule to the nearest foot. Breakage in material which would have been 
culled for other defects such as rot, was not counted. 

The scale of all lengths less than ten feet was segregated and a 
flat reduction of fifteen per cent applied to compensate for the excess 
scale resulting from scaling in short lengths. This percentage was ar- 
rived at by trial computations, using the log length, length of short 
break and taper of break estimated as average for the operation. 

Material of merchantable diameter left in tops on account of 
breaks below was included as breakage loss and scaled. However, it 
was estimated from a field check that, according to the practice on 
the operation, about one-third of this would have been left in the woods 
regardless of the breakage factor. The scale for pieces left in top 
was therefore reduced by one-third. 

Table I shows the loss in board feet on the combined settings for 
each species segregated into that caused in felling and that due to yard- 
ing. Under these general divisions the breakage is further segregated 
into breaks less than ten feet long and those ten feet and over in 
length, with an additional column under felling loss for material left 
in tops. Table II gives, for the combined settings, the number and per 
cent of breaks in each group and the per cent of volume represented 
by each. It will be noted that although in general more than half of 
the breaks involve lengths of less than ten feet, they account for only 
about one-third of the volume. 

The total number of breaks recorded for yellow pine was 482 
or one for every 3,100 B.F. (Forest Service net scale), and for sugar 
pine 360 or one to 3,600 B.F. 

In Tables III and IV the per cent of breakage loss by settings is 
shown. The per cents in the first three columns are based on the total 
gross scale, including cull left in the woods. However, breakage is 
usually expressed, not on gross scale but as percentage of net scale, 
since the total gross scale is seldom known. In view of this fact, per- 
centages based on Forest Service net scale, which, as will be seen, run 
somewhat higher, are given for comparison. Figures on stand density 
are omitted from the tables. Density on the study area varied locally 
in considerable degree, a common characteristic for the Sierra pine- 
region, but average densities computed for the four settings were suf- 
ficiently alike to be comparable. Table III is for yellow pine and Table 
IV for sugar pine. 

It will be seen from the tables that most of the breakage loss oc- 
curred in felling. Even on setting 1, where steep slopes and less care- 
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ful yarding resulted in increased yarding breakage, the loss from the : 

latter source amounted to only one half of one per cent. : 
Breakage for settings 1 and 3 is thought to be higher than average 

for logging operations on the west slope of the Sierra N evada though 


TABLE III 


Se ee a 


Per Cent of Total 


gross scale _ Percent of Forest 
Setting No. —_—__—_—_,—_____,——_—_|__ Service Net Scale 
Felling | Yarding} Total Total 
1 3.9 0.5 4.4 4.9 
2 1.4 0.1 1.5 1.5 
3 4.3 O72 4.5 4.9 
4 5 0.1 3.6 3.9 
Average Sind 3.8 


Per cent of breakage—Yellow Pine. 


this point cannot be definitely established without further studies of a 
comparable nature in the region. A comprehensive series of similar 
studies, covering each of the main timber producing regions where 
breakage is an appreciable factor in the United States, would be useful. 


TABLE IV 


Per cent of Total 


Gross Scale Per cent of Forest 
Setting No. ——)- _—____— Service Net Scale 
Felling | Yarding| Total Total 
1 5.4 0.5 5.9 6.7 
2 1.8 — 1.8 2.0 
3 5.3 0.1 5.4 6.7 
4 3.6 0.1 Shey 4.0 
Average 4.2 4.8 


Per cent of breakage—Sugar Pine. 


Such a series, devised so as to secure a complete, uniform record for 
breakage losses would provide a more accurate basis for determining 


the influence of the breakage factor in relation to utilization, logging 
costs and logging damage. 


Sey Che Sen 


OBSERVATIONS ON CUTOVER PULPWOOD LANDS IN 
THE NORTHEAST? 


By Martinus WESTVELD 
Northeastern Forest Experiment Station 


To insure the continuation and prosperity of the pulp and paper 
industry in the Northeast it is essential that it be assured of a perma- 
nent domestic supply of pulpwood. The question of foremost interest 
is how to produce sufficient home grown timber to keep the mills sup- 
plied with raw materials. The industry in this region uses nearly two- 
thirds of all the pulpwood produced in this country, and, moreover, 
draws on Canada for nearly one-third of its requirements. Thus the 
problem resolves itself into making each acre of pulpwood land pro- 
duce the greatest amount of pulpwood species consistent with type and 
site conditions. 

Increased demands for spruce pulpwood, making possible utiliza- 
tion of small-sized trees, have resulted in a gradual increase in the 
severity of cuttings, until in recent years the practice is generally being 
followed of clearcutting lands of all pulpwood species. Prior to the 
adoption of this cutting method a rough selection system was being 
practiced in which only trees of large size were removed. Under 
this method of cutting little difficulty was experienced in keeping the 
forest in a productive condition. 

In order to determine in what conditions cutover areas are being 
left under the system of clear cutting a study was undertaken with 
a view to securing concrete information on the amount of new growth 
coming in, how it differs from the original stand, the extent to which 
hardwoods are replacing spruce and balsam fir, the development of 
the new stand, and the measures necessary to keep these lands in a 
productive condition. 

METHODS OF STUDY 


The study, in addition to ascertaining reproduction conditions, 
aimed also to determine increment on cut over pulpwood lands. This 
article will, however, deal only with the reproduction phase of the 
study. Temporary sample plots form the basis of the study, nearly 
420 widely scattered plots, ranging in size from one tenth of an acre 
in size, having been established throughout the spruce region, repre- 

1This article is a summary of the more important facts brought out in 
a report which will later appear as a Department of Agriculture bulletin. 
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senting a wide variety of conditions as to site, type, stand composition, 
and age of cutting. The data thus gathered are supplemented to some 
extent by observations made on permanent sample plots. The bulk of 
the plots were confined to the two more important spruce types: namely, 


the spruce flat and spruce and hardwoods types. In addition, approxi- ~ 


mately 500 red spruce and balsam fir seedlings were analyzed to de- 
termine the age and relative rates of growth and development of the 
two species under different growing conditions, particular attention 
being paid to height growth following logging and to the relative ca- 
pacity of spruce and fir to recover from suppression. Transect strips 
each containing .or of an acre were laid out at the rate of eight such 
strips to each acre of plot, and all reproduction tallied by species and 
height classes. A complete tally was made on each plot of all trees one 
inch and above in diameter. In order to obtain data on the character and 
composition of the orginal stand and the amount of material removed 
in the process of logging, stumps were also measured. Trees below 
one inch in diameter were regarded as reproduction and were tallied 
only on the transect strips. 


AMOUNT AND KIND OF REPRODUCTION 


The general abundance of spruce and balsam fir reproduction on 
cutover lands was one of the most important facts brought out by the 
study. Moreover, conditions in uncut stands as well as on cutover 
areas indicate that practically all of the reproduction now found on 
cutover areas was present in the stand prior to cutting and represents 
the accumulation of seedlings extending over a period of several dec- 
ades. In some instances, cutting left the area nearly devoid of trees, 
especially where the original stand contained a high percentage of ‘coni- 
fers, for in pulpwood operations all spruce and balsam fir down to 4 
or 5 inches d. b. h. are cut. In mixed stands of softwoods and hard- 
woods, cutting often left a considerable number of the latter, together 
with varying numbers of spruce and balsam fir, to comprise the residual 
stand, since only under unusually favorable market conditions are 
hardwoods logged. 

Regardless, however, of the severity of the cutting, most areas 
showed an abundance of reproduction, though the amount varied with 
forest type (as is clearly brought out in Table 1). The spruce slope, 
with an average of 6.032 spruce and fir, 3,679 hardwoods and others,? 


*“Hardwoods and others” comprise beech, yellow and paper birch, sugar 
and red maple, with an occasional hemlock, white pine, or white cedar. 
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and 591 weed species®, is well in the lead over the other forest types. 
However, only three age classes, comprising comparatively young cut- 
tings, which normally are most heavily stocked with young reproduction, 
form the basis for these figures. Of more interest is a comparison of 
the figures shown in Table 1 for.the spruce flat and the spruce and 
hardwood types. The former has nearly 63 per cent more spruce and 
balsam fir than the latter, the number per acre being 2,368 and 1,406, 
respectively. Hardwoods, as well as weed species, are present in con- 
siderably greater numbers in the spruce and hardwoods than in the 
spruce flat type, the table showing an average of 2,142 hardwoods and 
653 weed species per acre in the former type against only 858 and 
89, respectively, in the spruce flat. It must be borne in mind that the 
figures cited represent the average for cuttings of all ages. 

A study of the table shows a continued diminution in number of 
seedlings with increase in age of cutting. The older age cuttings con- 
tain relatively small numbers of seedlings, since most of them have, 
in the elapsed interval since cutting, outgrown the reproduction stage 
and can no longer be classed as reproduction. The table indicates 
the tendency of spruce flats to produce large numbers of spruce and 
balsam fir seedlings and relatively small numbers of hardwoods and 
weed species. In the spruce and hardwoods type fewer seedlings of 
the pulpwood species are produced, whereas hardwoods and weed spe- 
cies find no difficulty in establishing themselves in large numbers. The 
spruce slope type, on the other hand, supports large numbers of both 
conifers and hardwoods. An interesting fact brought out in the course 
of the study is the close correlation between the volume of spruce and 
balsam fir in the original stand and the amount of reproduction. On 
cutover areas where a large volume of spruce and balsam fir was pres- 
ent in the stand prior to cutting an abundance of spruce and balsam 
fir is found, while a small volume is usually accompanied by a relatively 
small number of coniferous seedlings. However, it was not unusual 
to find a satisfactory stocking of spruce and balsam fir reproduction 
in stands containing a large percentage of hardwoods. 


STAND COMPOSITION 

It was noted that in all three types red spruce and balsam fir were 
the predominant species in the original stand, the spruce slope, with a 
92.2 per cent representation of softwoods, being well in the lead in this 


8 “Weed Species” comprise fire cherry, mountain maple, striped maple, aspen 
and mountain ash. 
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respect over the spruce flat with 64.6 per cent and the spruce and 
hardwoods with 54.8 per cent. Table 2 shows the composition of the 
component parts of stands for the two important spruce types. Log- 
ging operation, however, leave the residual stand changed with respect 
to their composition, the representation of conifers in all types being 
considerably reduced. Considering the general policy of removing only 
the pulpwood species this decrease is not surprising. A point of par- 
ticular interest is the greater representation in uncut stands of spruce 
than balsam fir. 

The situation, however, in the spruce flat type with respect to the 
new stand is encouraging. Spruce and balsam fir in all of the repro- 
duction classes, and even in the combined residual and advance growth 
class, show a higher representation than in the original stand. Hard- 
woods show a decrease and weed species only a slight increase, indicat- 
ing that the new hardwood growth is experiencing difficulty in holding 
its position in the stand. A decided change, however, is noted in the 
relative proportion of spruce to balsam fir, the latter usurping the 
dominant position formerly held by the spruce. The marked increase 
of balsam fir—an increase from 44.4 per cent in the original stand 
to 80.3 per cent in advance reproduction which has reached the sapling 
and pole stage—is attributed to the fact that due to the more rapid 
growth of balsam fir in its early youth a greater number of these spe- 
cies reach sapling and pole stage in the early periods following cutting 
than does spruce. The data indicate that the spruce flat type is in a 
fair way to retain its original representation of spruce and balsam fir, 
although of the pulpwood species, balsam fir has greatly increased its 
representation at the expense of the more valuable spruce. 

The diminished importance of spruce and balsam fir in the spruce 
and hardwoods type in contrast to the spruce flat is well illustrated in 
Table 2. None of the component parts of the new stand shows an 
increase in the representation of conifers, but on the contrary a de- 
crease, while hardwoods and weed species become the dominating ele- 
ents in the stand. Weed species constitute a much more important fac- 
tor in this type than in the spruce flat, the maximum representation of 
these species in the latter type occurring in the sapling growth where 
its representation is only 4.7 per cent as against 26.6 per cent in the 
same class for the spruce and hardwood type. An encouraging fea- 
ture is the fairly high representation of spruce in comparison with fir 
in the young reproduction class—64.3 per cent in contrast to only 35.4 
per cent in the spruce flat. The combination of tolerance and long- 


++ ++ --sgjod pue sgurjdes 
snjd jenpisey *Y4"q’P 
YOUT aUO dAOQE $92I} [[V 
ee (‘a8eys ajod 
pur Zurjdes) ‘aaoqe pue 
‘y'q'p your auo peyorar 
sey Jey} uoronpoiday 
Ad AE Sve y°q°p your 
guo MOjeq uOTJONpoiday 
ese ele one (3u193n9 roe 
ysnf{) ‘aaAoqe pue "y"q’p 
YOUI auO pur}is [eNpisey 
Siar atlceta aaoge pur “y-q:p 
YOUI 9UO PUr}S [CUISIIO 


pueys 
jo 
JaqeIVYyD 


6'SS | 1° FP 8°02 L°9€ scr 7°69 | 8 0F » 2 L°0¢ L’SL 
CEM LOE 9°97 as, BLE €°08 | £ 6t LY Si 98 0°64 
ER See en yo S°st ots See DNV vse Le 6° SZ vitL 
8°S€ | c° 79 87 9°88 oie TTS | 6°87 Sib LLe 8°09 
PAM, texan 
Liv | © 8s we cy 87S Wi vv uss ct CVE Oho 
SpUunys InIuU:D 

sa1iseds | siayj0 pue Ig seroeds Gis da atahire Ig pue 

gra eas pee spoompiey |pue sonidg PayOnes pean silts aonids 
iy pue aonids 

Jo a8equacreg [e307 jo advzus010g jo adejuaoI9g Jo adequaoiog 

adAj spoompiey pure vonids adAq yey vonidg 


SHdAL LSAXOA SQOINVA AOA SGNVIS AO SLUVd LNANOAWOD AO NOILISOGWOD AHL ONIMOHS ATAVL ABVAWOAS 


II AAV 


a 


OA CEA OT Re " 
. ar ey ae 


OBSERVATIONS ON CUTOVER PULPWOOD LAND 655 


evity promises an ultimate increase of this species in the new stand. 


Prolific seeding of residual hardwoods results in the establishment of 
a heavy growth of young hardwoods which constitute an extremely dis- 
turbing element in the successful development of the young coniferous 
stand. There is no question that clear cutting of pulpwood species in 
this type has the effect of changing to a marked degree the composi- 
tion of the new stand, spruce and balsam fir being diminished through 
the encroachment of aggressive hardwoods on areas formerly occupied 
by conifers. 

Although cutting in the spruce slope type has had less effect in 
changing the composition of the residual stand than in the other two 
types, the compostion of the reproduction coming in differs greatly, 
especially with respect to the proportion of hardwoods. Cutting in 
this type is usually followed by an abundant production of hardwoods, 
consisting largely of paper birch with an admixture of yellow birch, 
fire cherry, and mountain maple. It is to be expected, therefore, that the 
representation of spruce and fir in the reproduction class and the sap- 
ling and pole stage should be considerably lower than in the original 
stand. Studies made in this type show spruce and balsam fir repro- 
duction to have a representation of 58.6 per cent, and the sapling and 
poles only 12.3 per cent. These figures do not present a promising 
outlook with respect to the future crop of spruce and balsam fir. Nev- 
ertheless, soil conditions on the coniferous seedlings, supplemented by 
knowledge of conditions on the ground, lead one to believe that the 
spruce and fir, after a severe struggle will push their way through 
the canopy of the contemporary stand of young hardwoods and assume 
control of the stand. However, here again, as in the other types, fir 
has increased at the expense of spruce. 

Spruce and fir are natural rivals, each struggling for possession 
of the same ground. In virgin forest conditions, due to the fact that 
spruce is longer-lived and more tolerant, it experiences little difficulty 
in maintaining its supremacy over its natural rival. However, the 
present scheme of clear cutting employed by the lumbermen has turned 
the tide definitely in favor of the fir. There appears to be no question 
that with the short rotation now being practiced, the next cut of pulp- 
wood will see a considerable increase in the amount of fir. If the 
forest were left undisturbed for a long period of time it is fair to as- 
sume that the spruce, due to its capacity for enduring suppressed con- 
ditions, would ultimately regain its dominant position in the stand. 
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SOIL 


Although no detailed studies were made of soils it is evident that 
they play an important part in stand composition. Drainage as affected 
by glacial formation determines to a considerable degree the character 
of the soil. Slight changes in topography and drainage often result 
in change of soil type. Hence it is not surprising that soil types 
change rapidly within comparatively small areas. Observations of soil 
and type conditions lead to the conclusion that abundance of hardwoods 
and the diminished representation of softwoods in well drained soils 
of the class ordinarily found in the spruce and hardwoods type is not 
due to the fact that these soils are inimical to the development of coni- 
fers, but to the severe competition set up by the hardwoods, which 
succeed in establishing themselves at the expense of spruce and bal- 
sam fir. Good development of hardwoods requires well drained soils 
of good depth that offer no serious obstacle to root penetration. The 
abundance of spruce and balsam fir in spruce flats where soil is usu- 
ally shallow and the under drainage slow may be attributed to their 
ability to thrive on soils not particularly suited to the needs of their 
‘hardwood competitors. 


SEED BED CONDITIONS 


Through the establishment of two sets of reproduction plots some 
data were obtained on the effect of seed bed conditions on the survival 
and composition of reproduction. On one set of plots all liter, con- 
sisting of leaves, branches, rotted logs, and herbaceous vegetation, was 
removed completely exposing the soil. The second set was left un- 
disturbed. Fortunately, an excellent crop of seed was borne by both 
spruce and fir the year the plots were established. The spring tally 
on exposed and undisturbed plots showed some striking comparisons. 
Expressed on an acre basis the exposed plots showed 2,700 spruce and 
25,300 balsam fir as against a total absence of spruce seedlings and 
3,700 balsam fir seedlings on the undisturbed plots. The excess of 
seedlings on the exposed plots certainly indicates that they represent 
seed bed conditions favorable for the germination of numerous seed- 
lings. It is significant that no spruce germination had occurred on 
the undisturbed plots to June 11. 

A fall tally brought out the following facts: (1) a 75 per cent 
increase of spruce and a 10 per cent loss of fir on the exposed plots ; 
(2) the presence of 1,750 spruce on the undisturbed plots in contrast 
to a total absence in the spring tally;'(3) an increase of 30 per cent 
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in the number of balsam fir seedlings on the undisturbed plots. A 
tally the second spring, although disclosing a heavy mortality, showed 
no material change in the relative proportion of the two Species. A: 
study of the data leads to the conclusion that areas bared of litter such 
as are encountered in skid trails and log landings favor early germina- 
tion of spruce and balsam fir. Moreover, it appears that fir is able to 
take advantage of conditions favoring germination more quickly than 
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FIG. 2 Relative rates of growth cf average dominant red spruce and balsam fir 
seedlings following eutling Spruce ond Hardwoods Type. 
spruce, since both disturbed and undisturbed plots show a tardy ger- 
mination of spruce. The fact previously brought out that on cutover 
areas the representation of balsam fir has been greatly increased over 
what it was in the original stand can be explained partly by the fact 
that in the initial development of a new crop balsam fir takes an im- 
mediate lead through abundant germination and ability to take quick 
advantage of factors favoring rapid growth and development. 


DEVELOPMENT OF NEW STAND 


Regeneration of cutover spruce lands would be easy of accomplish- 
ment were it not for the keen competition offered by the residual stand 


658 JOURNAL OF FORESTRY 


of hardwoods, together with the underbrush and young hardwood 
growth, which often take possession of cutover areas following logging. 
Raspberry growth is probably the most common type of undergrowth 
encountered on cutover spruce lands. The spruce flat type, occupying ] 
as it does moist sites, offers what appear to be optimum conditions 
for the development of raspberry bushes. It undoubtedly interferes with 
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the establishment or reproduction, but due to the fact that these bushes 
seldom exceed four or five feet in height, vigorous seedlings on attain- 
ing this height are released from severe competition and thereafter 
put on rapid height growth. In the spruce and hardwoods type open- 
ings are more often taken up by dense growth of witch hobble, moun- 
tain and striped maples, in addition to numerous merchantable hard- 
woods. Rapid height growth makes it possible for these species to 
overtop the slower-growing spruce and balsam fir, and thus early in 
life attain a lead which they maintain for many years. An important 
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factor and one of long duration in its effect on the ultimate develop- 
ment of the young softwood stand, is the residual hardwoods which 
are left to dominate the stand following logging. The young conif- 
erous stand, upon fighting its way through a growth of underbrush, 
must still contend for many years with an overstory of mature hard- 
woods whose canopy may effectually prevent young spruce and balsam 
fir from attaining a dominant position in the stand. 

The extent to which overhead hardwood canopy affects the height 
growth of spruce and balsam fir seedlings is well illustrated in Figure 
1. Under the open canopy spruce seedlings in a period of 12 years 
following cutting show a total height growth of approximately 75 
inches in contrast to barely 20 inches for those grown under dense 
canopies. Balsam fir seedlings respond more rapidly following libera- 
tion than red spruce. Balsam fir and spruce seedlings of equal height 
at the time of release will put on a height growth in a period of twelve 
years of 100 and 75 inches, respectively, fir outstripping spruce in 
height growth 25 inches in a period of 12 years. Analysis of numerous 
seedlings indicate that the capacity of suppressed reproduction to re- 
cover after cutting varies with their height and degree of suppression at 
the time of release, seedlings ranging between two and five feet putting 
on the most rapid height growth. It is interesting also to note the 
effect of invading young hardwoods on the height growth of spruce 
seedlings. (Figure 2.) For the first five years following logging 
the released seedlings made good height growth, each successive year 
showing an increase in height growth over the preceding one. After 
the fifth year, however, height growth begins to diminish, until by the 
tenth year the annual height growth barely exceeds one inch. It 
would appear that if good height growth of spruce and balsam fir is to 
be maintained, cleaning of young hardwoods should begin soon after 


the fifth year. 


SLASH IN RELATION TO REPRODUCTION 

Some time was also devoted to the study of slash and its relation to 
reproduction. Although it was observed that the percentage of area 
covered with slash depends upon such factors as character of stand 
with respect to number of trees, branchiness of limbs, and degree of 
utilization, the controlling factors appear to be the volume of timber re- 
moved and the method of slash disposal followed. On a specific area 
studied from which 8,750 feet B.M. per acre was removed, 4,690 of 
which was coniferous and 4,060 hardwoods, the following facts were 
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disclosed: (1) Removing 8,750 board feet from the acre resulted in 
covering 39 per cent of it with slash, 16 per cent being covered with 
coniferous and 23 per cent with hardwood slash; (2) for equal volumes 
of hardwood and softwood removed, resultant softwood slash covered 
only 60 per cent as much area as hardwood slash; (3) classifying slash 
on the basis of density, 18 per cent of each acre was covered with dense 
slash, 13 per cent with medium, and 8 per cent with light slash; (4) al- 
though hardwood slash tended to occupy more space per unit of volume 
removed, much of it fell in the class of medium and light slash, Only 
32 per cent of hardwood slash was classified as dense as against 62 per 
cent for coniferous. 

Dense slash crushes and kills such advance reproduction as may be 
growing beneath it, reducing materially the amount of reproduction on 
cutover areas. Reproduction tallies show that the loss to spruce and 
fir from this source is particularly high in the one-half and one-foot 
size classes, averaging about 17 per cent, and diminishes steadily with 
increase in size, the five-foot class showing a loss of only 8 per cent. 
Dense softwood slash effectually prevents the establishment of new pro- 
duction on all areas occupied by it for a period of from 15 to 20 years. 
Hardwood slash is less harmful in this respect, constituting a menace 
usually one-third as long as coniferous slash. Although hardwood tops 
crush and destroy a certain percentage of seedlings beneath them, their 
open character permits a certain number of seedlings to push their way 
through without undue interference. Lopping hardwood tops increases 
the chances for smothering seedlings, since this results in compacting 
slash on comparatively small areas. 

Softwood slash disintegrates at a much slower rate than hardwood 
slash. By the end of the seventh or eighth year practically all hardwood 
slash on cutover areas had disintegrated, while twenty years must elapse 
in the case of coniferous slash. An importarit point brought out by 
the study is the fact that the highly inflammable material in softwood 
slash,—branches below one inch in diameter—are the last to decompose. 
Branches of this size, lying on top of slash piles, become thoroughly 
seasoned by exposure to wind and sun, and even at the end of twelve 
years may show very little signs of decay. 


METHODS OF CUTTING 

With the extremely varied conditions encountered in spruce stands 
it is well to recognize the fact that it is impossible to develop silvi- 
cultural practices which are uniformly applicable to the region as a 
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whole. Silvicultural measures must take into consideration not only 
forest type, reproduction requirements, and condition of the stand with 
respect to its composition, density, ground cover, and soil characteristics, 
but should also be reconciled with the existing market conditions. 

This study discloses certain fundamental facts which should be 
considered in the development of any silvicultural practice applicable 
to spruce stands. Of first importance is the general abundance of ad- 
vance reproduction. Where this advance coniferous growth is absent 
at the time of cutting, subsequent restocking with these species almost 
invariably progresses at an extremely slow pace or fails completely. 
The areas supporting abundant reproduction are in nearly all instances 
the result of advance growth present in the original stand, supplemented 
to some extent by seedlings germinating from seed crops borne just 
prior to cutting. The great importance therefore of stressing the value 
of advance growth can readily be appreciated. For example, a stand 
containing advance growth does not present such a difficult silvicultural 
problem from the standpoint of producing a second crop of pulpwood 
as one devoid of reproduction which must be restocked following cut- 
ting. Due to the general abundance of advance reproduction, the need 
of seed trees for restocking purposes following logging is not a vital 
factor in the production of a new crop of pulpwood on a large per- 
centage of the areas comprising the spruce region. However, since ad- 
vance reproduction and young trees form the main reliance for the next 
crop of pulpwood every precaution should be taken in logging and slash 
disposal operations to preserve this growth from destruction. Promis- 
cuous cutting of young growth is one of the chief factors responsible 
for the conversion of former mixed spruce and hardwood stands into 
pure hardwoods. Studies indicate that nearly 25 per cent of the repro- 
duction of all size classes is destroyed in the process of logging.* 

The danger from windfall should constantly be borne in mind. Al- 
though red spruce and balsam fir are tolerant species naturally adapted 
to a selection type of cutting, a strong tendency to windfall prevails 
because of their shallow root system and the thin soils usually associated 
with these species, particularly in the spruce flat and spruce slope types. 
Where they grow in mixture with hardwoods they receive support and 
protection from their deeper rpoted associates which greatly reduce 
the danger from windfall. 


*Westveld, Marinus. “Logging Damage to Advance Spruce and Fir Repro- 
duction.” JournaL or Forestry, Vol. XXIV, pp. 579-583, May, 1926. 
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Of the four important spruce types commonly associated with the 
spruce region, the spruce and hardwoods type unquestionably presents 
the most difficult problem of management. This is primarily due to the 
wide variation in stand composition, reproduction, and soil conditions. 
The spruce flats offer similar difficulties, but usually to a less degree. 
Variations occur in the spruce swamp and spruce slope types, but on 
the whole conditions with respect to the factors mentioned are more 
uniform. In formulating cutting methods, it is essential to draw 
sharper lines of distinction than that afforded by type differentiation. 
Each condition within the type must be recognized and treated in ac- 
cordance with its requirements. 

Pure Softwood Stands. Pure or nearly pure stands of spruce and 
fir are of common occurrence in the spruce region, and ordinarily con- 
tain an abundance of reproduction. Because of the presence of advance 
reproduction and the danger from windfall, such stands should be clear 
cut, thus removing the overhead canopy and permitting the rapid de- 
velopment of the new stand already established. Seed trees, aside from 
being unnecessary, occupy good growing space and are usually doomed 
to destruction through wind throw. 

Where advance reproduction is lacking a shelterwood system of 
cutting may be practiced in which only one-third to one-half of the trees 
are removed, opening up the stand uniformly; the number cut depend- 
ing on the type of soil and the size of the trees. This greatly reduces 
root competition, and at the same time permits an influx of sunlight, 
creating favorable conditions for the establishment of spruce and bal- 
sam fir seedlings after which the remainder of the stand with its in- 
creased growth may be logged. 

Mixed Hardwood and Softwood Stands. Where adequate advance 
coniferous reproduction occurs in mixed stands, clear cutting of all 
merchantable material should be practiced. Heavy cutting of both hard 
and softwoods destroys most of the overhead canopy and liberates the 
suppressed reproduction. The extent to which reproduction is bene- 
fitted by cutting is directly proportional to the severity of the cutting. 
To prevent reproduction from becoming crowded out by invading brush 
growth, cutting should be made when reproduction has attained an aver- 
age height of two feet in the yellow birch-spruce sub-type, and ap- 
proximately four feet in hard maple-spruce sub-type. Where yellow 
birch is the predominating hardwood, competition from encroaching 
young hardwood growth is less keen than in stands where beech and 
hard maple are the dominating hardwoods. 
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Inadequate reproduction of softwoods in mixed hard and softwood 
stands usually occurs in the hard maple-spruce sub-type. Such stands 
should be managed with the primary purpose of improving and perpetu- 
ating the young growth already established, the amount-of softwoods 
attained thereby being a secondary consideration. This can be accom- 
plished in even aged stands through clear cutting and in all-aged stands 
through selection cutting, removing the older age classes and holding 
the younger for increased increment and quality growth. Hardwoods 
lend themselves readily to the practice of forestry. It is entirely con- 
sistent with good forest management to devote to the production of high 
grade hardwoods such areas in the spruce region as show strong hard- 
wood producing tendencies. 


CULTURAL MEASURES 


Girdling or cutting of old hardwoods as a measure for maintaining 
or increasing the amount of spruce and fir has a place in the manage- 
ment of spruce stands. Discretion must be used, however, in this 
undertaking. Where girdling is resorted to no money should be spent 
on trees which are not suppressing advance reproduction. Girdling 
operations should be delayed for a few years following cutting, since it 
is then possible to determine more definitely which trees constitute a 
menace to advance growth. In regions where a possibility exists of 
marketing hardwoods girdling should be restricted to trees of poor 
form and quality. Again, where tolerant beech and maple occur in 
quantities, it is questionable whether the measures advocated would 
meet with success unless later followed by a cleaning of young hard- 
woods to liberate the spruce and balsam fir saplings from oppressive 
competition. It is particularly in the hard maple-spruce sub-type where 
cultural measures are required if spruce growth is to be maintained. 

Spruce and balsam fir reproduction, which is usually so abundant 
on cutover areas, may be of little avail on areas where cutting is 
followed by a heavy invasion of sprout—and seedling-hardwoods, un- 
less special measures are undertaken to assure it of a position in the 
stand. Under such circumstances it may be advisable to practice weed- 
ing or release cuttings, both from the standpoint of shortening the rota- 
tion by encouraging the rapid development of the stand during its youth, 
and increasing the stocking of the young stand through greater survival 
of advance reproduction. More data are needed on the cost of clean- 
ings, at which time in the life of the stand they should be made, and 
the methods to be followed in accomplishing the purpose of cleanings 
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most cheaply and effectively. Cleaning operations involve actual outlays 
of money with no immediate returns in sight. However, they will un- 
doubtedly play an important part in the future management of spruce 
stands, for they represent one certain method of controlling stand com- 
position, thus assisting in regulating and determining the quality and 
yield of the next pulpwood crop. 

Grazing as a measure for reducing the sprout and brush growth, 
which tends to monopolize freshly cutover areas at the expense of 
spruce and fir, is worthy of consideration. Where intensive forestry 
measures are contemplated, such as cleaning of young mixed spruce 
and hardwood stands for the purpose of freeing conifers from undue 
competition, grazing, as a cheap and effective means of accomplishing 
this purpose should be considered. 


SLASH DISPOSAL 

Disposal of slash constitutes one of the major problems in the 
handling of cutover lands, not only from the standpoint of stand regen- 
eration, but also of fire control. Insufficient data are at hand to reach 
definite conclusions as to the best methods of handling slash under all 
conditions. In order to be successful from the standpoint of rapid 
regeneration and continuous forest production slash disposal must re- 
duce losses in advance reproduction to a minimum. The long period 
that softwood slash constitutes a menace to reproduction makes it en- 
tirely justifiable to expend money for its disposal, whereas the short 
period hardwood slash represents an abnormal fire hazard and the rapid- 
ity with which it goes to pieces make it doubtful whether expenditures 
for its disposal are warranted. Slash disposal through burning is the 
most rapid and effective way of decreasing the fire danger, greatly re- 
ducing the possibility of fire running through cutover areas and destroy- 
ing valuable advance growth. In the spruce region where winter log- 
ging is commonly practiced softwood slash should be burned as logging 
proceeds. Slash accumulating during other periods of the year 
should be piled and burned later when favorable weather conditions 
permit. Light coniferous slash does not constitute a serious handicap 
to reproduction. However, as a fire protection measure both light and 
dense slash should be burned. Burning of hardwood slash is out of the 
question, because of the high cost; and it is doubtful whether lopping 
hardwod tops results in more rapid decay. Closer utilization of the 
material cut reaches at the heart of the situation, and is the final 
answer to the slash disposal problem. 
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SOME WOODS OF THE MAGNOLIA FAMILY? 
A Key to Their Structural Identification 


By R. P. McLaucuuin, Assistant Professor 
Michigan State College 


The Magnoliacee, or Magnolia family, consisting of about 14 
genera and over 200 species, is represented in nearly all parts of the 
world, especially in the tropics (exclusive of Africa). The exact com- 
position of the family remains a subject of disagreement among botan- 
ists. The four genera, Drimys, Zygogynum, Trochodendron, and Tet- 
racentron, which are the only known members of the woody dicotyle- 
dons without true vessels, have, together with Cercidiphyllum and Eup- 
telea, been the source of most of the differences of opinion. Super- 
ficially the woods of all the genera are alike in being rather fine-tex- 
tured, moderately soft, mostly straight-grained, easy to work, and well 
adapted to general carpentry. With few exceptions, the porous woods 
of the family are characterized by scalariform vessel perforations and 
intervascular pits. The fiber-tracheids commonly have pits with screw 
head appearance. In most of the genera the growth rings are ter- 
minated by narrow bands of parenchyma. 

Generally the family has been considered as composed of four 
tribes, as follows: 


I. MAGNOLIAEAE II. SCHIZANDRAEAE III. ILLICEAE Iv. TROCHODENDREAE 
1. Magnolia 1. Schizandra 1. Ilicium 1. Trochodendron 
2. Liriodendron 2. Kadsura 2. Drimys 2. Cercidiphyllum 
3. Manglietia 3. Zygogynum 3. Euptelea 
4. Talauma 4. Tetracentron 
5. Michelia 


Structurally, this classification does not seem to hold for certain 
cases. Although Drimys and Zygogynum have many gross features in 
common with Jllicium, such as color and general appearance, indistinct 
growth rings, and rays darker than background on the radial view 
(producing a pretty silver grain), they lack the vessels and broken, 
irregular, uniseriate lines of terminal parenchyma that characterize the 


last named genera. 

1The author desires to record his appreciation for helpful criticism and 
suggestions received from Professors Samuel J. Record, George A. Garratt and 
Emanuel Fritz, and for specimens for study supplied by Professor I. W. Bailey 


and the Forest Products Laboratory. 
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Trochodendron, Tetracentron, and Cercidiphyllum, hke Drimys, 


have no terminal parenchyma, but instead the growth rings are termin- — 


ated with a band of radially flattened fiber-tracheids. In Drymys, how- 
ever, the walls of the early and late wood fibers are of the same thick- 
ness, while in the other three genera the walls of the late wood fibers are 
much the thicker. Cercidiphyllunt ‘may be differentiated from the 
other three by the fact that it has vessels and very fine medullary rays. 
Except for its occasional wide rays (up to 10 cells), Ewptelea does not 
seem fit in with these genera structurally, since it possesses both vessels 
and terminal parenchyma. 

The species of Schizandra have vessels several times larger than 
those of other members of the family. 

The members of the Magnolieae all have vessels and terminal 
parenchyma. It is very difficult to observe any difference between 
Michelia and Talauma, but, due to their paucity of pores, they may be 
readily separated from the other three genera. Liriodendron is very 
similar to Magnolia, but they both differ from Manglietia in the fact 
that the pores decrease in number toward the outside of the growth 
ring ; the contrary is true in Manglietia. 

Those who are unfamiliar with the exotic species mentioned in this 
article may find of interest the following notes on their distribution and 
uses. The five species below given are native to Japan. Magnolia 
hypoleuca S. & Z. produces useful timber for cabinet-work, carving, 
lacquer, and sword-sheathes while its charcoal is used locally for polish- 
ing metals. The wood of Michelia compressa Max. is also used for 
cabinet and decorative work. Tvrochodendron aralioides S. & Z., an 
evergreen and the only species in the genus, attains a diameter of 4% 
feet. It has a fairly hard, heavy wood of straight, fine, even texture 
and high luster. The wood of Illicium religiosum L., a very small tree, 
is not commercially important. Its flowers are used for. sacred decora- 
tions and the bark, when ground, is manufactured into smoke candles 
and incense. Euptelea polyandra S. & Z., occuring in the mountainous 
forests but nowhere common, may never be cultivated except as a 
botanical curiosity. 

The chief difference, according to Rehder and Wilson, between 
Cercidiphyllum japonicum S. & Z. and the var-sinense R. & W. lies in 
the fact that the former has many trunks united at the base and that it 
grows in forest depths, while the Chinese variety has but one trunk and 
affects open, park-like glades. 

Tetracentron sinense Oliver., native to China and also the only 
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species of its genus, is very abundant to Tzech’uan but less common in 
Hupeh, Shensi and Yunan. This tree, which attains a height of from 
50 to Ioo feet and a girth of 2 or 3 feet, has a light, soft, brittle wood 
which is of little known value. 

The wood of Manglietia glauca Blume, a beautiful, straight- 
trunked tree of Java growing to a height of 60 or 80 feet, is smooth, 
even-grained, satiny, and very easy to work, but not durable when in 
contact with the ground. 

Magnolia splendens Urb., one of the best timber trees of Porto 
Rico, inhabiting all parts of the island, has wood very similar to that 
of Liriodendron tulipifera L., and is so much in demand locally that it 
it becoming scarce. 

Michelia montana Blume., with wood much like that of M. com- 
pressa S. & Z., occurs in Himalaya, Malaya, and Java. 

The woods of Talauma aff. poasana Pittier, found in Costa Rica 
at elevation of 6000 to 7000 feet, and T. sambuensis Pittier, a native of 
Panama attaining a height of go to 120 feet, are used for general car- 
pentry, interior finish, boxes and paper pulp, but they are of limited 
utility because of their scarcity. 

Drimys Winterit Forst. occurs in Mexico, Central America and 
most of South America. The bark of this tree is used by the natives 
for medicinal purposes and is the Winter’s bark of commerce, while the 
wood, which resembles that of beech, is in demand locally for interior 
wood-work, boxes, and other purposes not requiring much strength or 
durability. 

Zygogynum, found only in North Caledonia; Kadsura, a native of 
southern and western Asia; and Schizandra, growing in the mountains 
of India, China, Java and southeastern North America have no truly 
aborescent nor, as yet, commercially important species. 

As an aid in distinguishing between the species of the various gen- 
era, the following keys have been devised: 


MACROSCOPIC KEY 


1a. Woods variable from light and soft to moderately hard and 
heavy (an exception being Magnolia splendens, which is almost 
horn-like and heavy), without distinctive taste or odor; mostly 
straight-grained and fine-textured, without visible perenchyma 
lines within the growth rings. Rays on cross section at least 
fairly distinct to unaided eye, except in [/lictwm and Tetracentron. 
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2a. 


3a. 


4a. 


5a. 


6a. 
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Woods without vessels ; growth rings demarked as in the conifers, 
ie., by the contrast between the thick-walled fiber-tracheids of 
the late wood and the thin-walled cells of the next season’s early 


. wood. 


we ae 
Woods with vessels; diffuse porous. Growth rings terminated 
by distinct light-colored lines of parenchyma, except in C ercidi- 
phyllum. 
————_— 5, 
Wood without distinctive color; light and soft. Growth rings 
plainly visible to the naked eye on cross section; often double 
as in Magnolia; barely discernible to unaided eye on the tang- 
ential and radial surfaces. Rays fine; indistinct on all surfaces. 
Tetracentron sinense Oliver. 
Wood with distinctive color; luster high. Rays distinct to un- 
aided eye on cross section; at least in part. 
4. 
Growth rings not always discernible to naked eye on cross sec- 
tion; with but narrow band of late wood. Rays variable from 
rather wide to very fine, as in Fagus. Wood light but firm; 
sp. gr. 0.50; heartwood light brown to pinkish, shading gradually 
into the grayish sapwood. 
Drimys Winteri Forest. 
Growth rings very distinct to naked eye on cross section; half 
of the rings composed of thick-walled, radially appressed late 
wood fibers; sometimes double. Rays more uniform in width, 
similar to Platanus. Wood fairly hard and heavy; sp. gr. 0.65. 
Color yellowish white to pink, turning darker on exposure. 
Trochodendron arahoides Sieb. and Zucc. 
Pores numerous, minute, not individually distinct to unaided eye, 
except in Magnolia splendens. 
6. 
Pores not numerous. Rays numerous; very fine. Wood 
lustrous. 
ee 
Growth rings fairly distinct without lens on cross section; not 
visible to unaided eye on radial and tangential sections. Pores 
minute ; not in evident radial rows. 
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Growth rings distinct on cross section without hand lens ; visible 


to unaided eye on radial and tangential sections. Pores often 
in radial rows of 2-8. 
———8. 

Wood white; moderately hard and heavy; sp. gr. 0.68. Pores 
numerous in the first one-third of ring, more isolated in rest. 
Terminal parenchyma sometimes double as in Magnolia. Rays 
variable from moderately to very fine; wider ones visible to 
unaided eye on cross section. 

Euptelea polyandra Sieb. and Zucc. 
Wood rosy to reddish brown; luster high; light; hard; sp. gr. 
0.50. Pores equally distributed throughout the growth ring. 
Rays low and narrow, not readily discernible to unaided eye on 
cross section; producing a very pleasing silver grain in radial 
view. 

Illicium reliogiosum Sieb. and Zucc. = (I. anisatum L.). 
Growth rings not terminated by parenchyma lines, but formed 
by narrow bands of radially compressed fiber-tracheids. Wood 
fairly hard and heavy; sp. gr.0.59. Heartwood yellowish brown; 
sapwood greenish yellow; luster pronounced. Rays fine, numer- 
ous not individually discernible to naked eye on transverse 
section. 

Cercidiphyllum japonicum Sieb. and Zucc. 
Growth rings demarked by terminal parenchyma ; sometimes with 
double or triple lines, occasionally converging, or with one line 
ending blindly. 


. 9. 
Pores increasing in number from early to late wood. Heartwood 
brownish yellow; sapwood white, satiny. Rays numerous; very 
fine; not discernible to naked eye on cross or tangential surfaces ; 
darker than background on radial. 
Manglietia glauca Blume 

Pores decreasing in number from early to late wood. Wood 
varying from light and soft to moderately hard and heavy; sp. 
gr. from 0.39 to 0.70. Color from creamy white to olive drab 
and purplish; luster dull. Rays fine, numerous, visible without 


hand lens on cross section. 
10. 


670 


10a. 


Ifa. 


12a. 


13a. 


I4a. 
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Oil cells visible in rays on radial section with 12x lens. Some 
of pores individually discernible to unaided eye. Rays distinctly 
lighter than background on radial section. Wood hard (almost 
horn-like) and heavy; sp. gr. 0.70. Color olive brown or green- 
ish brown or greenish yellow; taste slightly astringent. 
Magnolia splendens Urb. 
No oil cells visible in rays on radial section with 12x lens. Pores 
not individually discernible to unaided eye. 
Li 
Rays darker than background on radial surface. Wood moder- 
ately hard and heavy; sp. gr. 0.60-0.70; color creamy white, 
turning brown on exposure. Spirals barely visible on vessel 
walls with 16x lens; scalariform perforations with 6-9 bars 
distinguishable with 12x lens. 
Magnolia grandiflora L. = M. foetida (L.) Sarg. 
Rays lighter than background in radial view. No spirals dis- 
tinguishable on vessel walls. 
12) 
Vessels with simple perforations (as seen on radial view with 
12x lens). Wood light and soft. 
£33 
Vessels with scalariform perforations having few bars (as seen 
on radial view with 12x lens). 
————I4. 
Rays much lighter than background on radial section, whitish. 
Wood light and soft; sp. gr. 0.39. Color creamy white to dark 
yellow, sometimes slightly bluish. 
Magnolia hypoleuca Sieb. & Zucc. 
Rays but slightly lighter than background, yellowish. Wood 
moderately light and soft; sp. gr. 0.42-0.54. Color light yellow 
brown with creamy white sapwood. 
Magnolia accuminata L. and var. cordata Sarg. 
Vessel perforations with mostly 1-3 bars. Rays fairly high. 
Wood moderately hard and heavy; sp. gr. 0.50-0.60. Color of 
heartwood light brown, sapwood light yellow. 
Magnolia macrophylla Michx. 
Numbers of bars in vessel perforations mostly 4-9. Rays low. 
Wood moderately light and soft; sp. gr. 0.40-0.55. 
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Magnolia virginiana L.=M. glauca L., 
M. tripetala L., M. fraseri Walt., 
and Liriodendron tulipifera L. 
White deposits prevalent in vessels, readily visible on all sur- 
faces. 
16. 
White deposits in vessels rare; pores small but discernible to 
naked eye on all surfaces. 
—_—_—17. 
Pores discernible to unaided eye. Color of wood olive drab to 
purplish ; lustrous ; aqueous solution vinous. Odor slight, similar 
to rosewood. Wood light but firm; sp. gr. 0.40-0.50. 
Michelia montana Blume. 
Pores not discernible to unaided eye. Heartwood dark honey- 
colored, turning darker on exposure (sometimes rich golden 
brown), sapwood light yellow; luster very high; aqueous solu- 
tion pale yellow. Wood moderately hard and heavy; sp. gr. 
0.55-0.70. 
Michelia compressa Max. 
Pores mostly solitary, occasionally in radial rows of 2-3. 
Wood fairly light but firm; sp. gr. 0.55. Color very light brown, 
turning brown with tinge of green, on exposure; luster moderate. 
Rays darker than background on radial view. 
Talauma aff. poasana Pittier. 
Pores mostly in radial rows of 2-3 or more. Wood rather 
heavy and firm; sp. gr. 0.70. Color of heartwood variable, 
yellowish, olive or purplish; sharply defined from the gray sap- 
wood; split surface lustrous. Rays in sapwood darker and in 
heartwood lighter than background, on radial section. 
Talauma sambuensis Pittier. 


MICROSCOPIC KEY 
Vessels absent; fiber-tracheids forming ground mass of tissue. 
Wood parenchyma scattered and diffuse. Rays fairly numerous 
(9 per mm.) on cross section; uniseriate with all cells upright, 
polyseriate with interior cells procumbent. 
2: 

Vessels present; diffuse porous; perforations scalariform (few 
to 140 bars), except in Magnolia hypoleuca Sieb. and Zucc., 
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M. acuminata L. and var. cordata Sarg. Terminal parenchyma 
present, except in Cercidiphyllum. 
4. 

Walls of early and late wood tracheids of same thickness. 
Growth ring terminated by band of radially flattened tracheids 
2-8 cells wide. Tracheid pits numerous, with slit-like orifices 
and circular borders (like screw heads), arranged in 2-4 verti- 
cal ranks and mostly in radial wall. Rays few to 100 cells high 
and 1-10 cells cells broad; cells partially or completely filled with 
brown infiltration. 

Drimys Winteri Forst.; also Zygogynum. 
Walls of early wood tracheids markedly thinner than those in 
late wood. Pits in early wood tracheids numerous, large, oppo- 
site, scalariform, bordered; cells in late wood with slit-like 
orifices and circular borders; fairly numerous arranged in verti- 
cal rows in both radial and tangential walls. 

ZF, 

Band of late wood tracheids 15-50 cells wide. Uniseriate rays 
2-20 (mostly 3-10) cells high; polyseriate 40-100 cells high 
and 2-8 (mostly 4-6) cells broad; brown deposits common. 

Trochodendron arahoides Sieb. and Zucc. 


Band of late wood tracheids 4-10 cells wide. Uniseriate rays 


2-35 cells high; polyseriate rays 10-40 cells high and 2-4 cells 
broad; no contents observed. 
Tetracentron sinense Oliver. 

Pores very numerous, sometimes comprising over half the ground 
mass of tissue. Fibers mostly in radial rows. 

. . . Scrat. 
Pores few; arranged singly or in radial rows of 2-7; vessel 
perforations with 3-20 bars; intervascular pits numerous, large, 
opposite, scalariform, bordered. Fiber pits with slit-like orifices 


and circular borders; practically confined to radial walls. Rays 
heterogeneous. 


——_—18. 
Bars of vessel perforations numerous, 20-140; intervascular pits 
slit-like, bordered, in vertical rows on both radial and tangential 


walls. Rays 5-30 cells high and 1-3 cells broad; cells partially 
or completely filled with a brown infiltration. 
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Bars of perforations few, less than 20. Fiber pits bordered, 
with slit-like orifices; disposed in vertical lines; usually more 
numerous on the radial wall. 
Vessel perforations with 75-140; (mostly 100) bars; ee 
ranged singly or in tangential rows of 2-4; intervascular pits 
numerous, narrow, opposite, scalariform and bordered. Ter- 
minal parenchyma in very irregular and broken lines, 1 cell wide. 
Illicium religiosum Sieb. and Zucc. 
Perforations of vessels with 20-40 (mostly 25-30) bars; pores 
arranged singly or in radial rows of 2-4, mostly paired; inter- 
vascular pits numerous, round to oval or semi-scalariform, bor- 
dered; overlapping tips of vessels marked with spiral thicken- 
ings. Growth rings terminated by band or radially flattened 
late wood fibers, 4-8 cells broad. 
Cercidiphyllum japonicum Sieb. and Zucc. 
Rays 1-10 cells wide; uniseriate 2-35, polyseriate 70-90 cells 
high; light brown deposits common. Vessels with fairly distinct 
spirals; perforations with 6-18 bars; intervascular pits numer- 
ous, large, opposite, scalariform, bordered; thin almost trans- 
parent tyloses present. Fibers form bulk of outer half of 
growth ring. 
Euptelea polyandra Sieb. and Zucc. 
Rays 1-5 cells wide. 
Vessels with distinct spirals; perforations scalariform with 6-15 
(average 9) bars; intervascular pits large, numerous, opposite, 
scalariform. Rays heterogeneous. 
FD 
Vessels with indistinct spirals; entirely without them in Lirio- 
dendron. 
——__—I0. 
Oil cells present in rays. Rays 10-20 (average 15) cells high; 
1-3 (mostly 2) cells wide. Terminal parenchyma 1-4 (mostly 
2-3) cells broad. 
Magnolia splendens Urb. 
No oil cells present. Rays 15-60 (average 35) cells high; 1-3 
cells wide. Terminal parenchyma 4-6 cells broad. 
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Magnolia grandiflora LM. foetida Sarg. 
Rays homogeneous. Intervascular pits numerous, large, oppo- 
site, scalariform. 
| ow II. 
Rays heterogeneous. Intervascular pits mostly scalariform, nu- 
merous, oppositely arranged.» » 
—_——13. 
Vessel perforations simple. 
—_——I12. 
Vessel perforations scalariform with 1-3 bars (rarely more). 
Terminal parenchyma 2 cells wide. Rays 10-90 (average 40) 
cells high; 1-2 cells wide. 
Magnolia macrophylla Michx. 
Terminal parenchyma 2 cells wide. Rays 10-20 (average I5) 
cells high; biseriate. 
Magnolia acuminata L. 
Terminal parenchyma 3-4 cells high. Rays 10-50 (mostly 25-30) 
cells high, 1-3 cells broad. 
Magnolia acuminata L. var. cordata Sarg. 
Vessel perforations simple. Rays 10-90 (average 30) cells high; 
biseriate. Terminal parenchyma 2-5 cells wide. 
Magnolia hypoleuca Sieb. and Zucc. 
Vessel perforations scalariform with 1-15 (mostly 3-9) bars. 
14. 
Oil cells present in rays. Terminal parenchyma 2-5 cells wide. 
Rays 8-60 (mostly 20-40) cells high; biseriate. Vessel per- 
forations with 1-10 (mostly 4-5) bars. 
Magnolha tripetala L. 
No oil cells present in rays. 
152 
Rays with no swelling upon crossing terminal parenchyma lines. 
Vessel perforations with 4-11 (mostly 5-8) bars. Terminal 
parenchyma 3-8 cells wide. Rays 4-20 (mostly 10-20) cells 
high; 1-3 cells wide. 
Manghetia glauca L. 
Rays with distinct swelling upon crossing terminal parenchyma 
lines. 
16. 
Terminal parenchyma 2-6 cells wide. Vessels with very indis- 
tinct spirals. 
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Terminal parenchyma 1-2 cells wide. Vessels without spirals; 
intervascular pits mostly circular, sometimes slightly elongated 
(rarely scalariform) ; bars of perforations 2-12 (mostly 5-6). 
Rays 2-60 (mostly 20-40) cells high; 1-3 cells broad. 
Liriodendron tulipifera L. 
Vessel perforations mostly with 3-4 bars. Rays 10-100 (mostly 
30-40) cells high; biseriate. 
Magnolia fraserit Walt. 
Vessel perforations mostly with 8-9 bars. Rays 10-50 (average 
30) cells high; 1-3 (mostly 2) cells broad. 
Magnolia virgiana L.=M. Glauca L. 
Pores 0.03-0.1I mm. in diameter; perforations with 3-8 bars; 
walls with indistinct spirals. Rays 3-30 (mostly 5-15) cells 
high, 1-5 (mostly 2-3) cells broad. Terminal parenchyma 
bands 3-8 cells wide. 
Michelia compressa Max. 
Pores mostly over 0.11 mm. in diameter. 
—————19. 
Spirals indistinct in vessels; perforations with 4-10 bars. Rays 
10-30 (mostly 20-25) cells high; 1-4 (mostly 3) cells broad. 
Terminal parenchyma bands 3-8 cells wide. 
Michelia montana Blume. 
Vessels with fairly distinct spirals. Oil cells present in rays. 
20. 
Terminal parenchyma bands 4-6 cells wide. Vessel perforations 
with 3-9 (mostly 4-6) bars. Rays 5-30 (mostly 15-20) cells 
high; 1-3 (mostly 3) cells broad; oil cells rather large. 
Talauma aft. poasana Pittier. 
Terminal parenchyma 2-4 cells wide. Vessel perforations with 
4-20 (mostly 10-15) bars. Rays 10-30 cells high; 3-5 (mostly 3) 
cells broad; oil cells small, not numerous. 
Talauma sambuensis Pittier. 
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GETTING AHEAD IN STATE AND FEDERAL 
CO-OPERATION* 


By J. G. PETERS 
U. S. Forest Service 


On March 1, 1911, the first so-called Federal aid law recognizing 
the 50-50 principle of co-operation with the States was enacted. This 
was the well-known Weeks Act, which provided among other activities 
for co-operation in forest fire protection with any State that would spend 
in the same year an amount at least equal to the Federal expenditure. 
Fire protection is the activity around which Federal and State co- 
operation in forestry developed. A Federal appropriation of $200,000 
was made available until expended, but in three years years this experi- 
ment in co-operative forest protection, for it was admittedly only an ex- 
periment, had made sufficient progress to satisfy Congress that a yearly 
appropriation was needed. It was not, however, until the Clarke- 
McNary law succeeded the Weeks law in this activity that definite Fed- 
eral responsibility in protecting private and State forest lands from fire 
was recognized. The recognition is in the form of a substantial authori- 
zation for a Federal appropriation of $2,500,000 which is based on the 
premise that the total estimated cost for protection—$10,000,000— 
should be borne equally by the private owners and the public, the pub- 
lic’s share divided equally between the States and the Federal Govern- 
ment. = 

Co-operation started in 11 States, and these at the time were the 
only States that had established systems of forest fire protection and 
were making appropriations therefor. Thirty-five of the 39 States 
with which forest fire co-operation is possible are now receiving the co- 
operation ; two additional States can qualify ; and one more has the basic 
legislation but lacks an appropriation. This leaves only one State with 
neither basic legislation nor an appropriation. 

Annual expenditures by the States have increased from a few hun- 
dred thousand dollars to about two million dollars and the same can be 
said of expenditures by private owners. The Federal expenditures have 

*(An Address before the Southern Forestry Congress at Louisville, Ken- 
tucky, February 14, 1928.) 


Federal co-operation with the States in forestry had its conception in the 


South, and it is appropriate that its day of reckoning should come at a meeting 
of the Southern Forestry Congress. 
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risen from $50,000 to $1,000,000. The area of State and private forest 
land protected has been extended to nearly 200,000,000 acres of the 
381,000,000 in need of protection. Yet with this remarkable showing 
the States and private owners together are meeting their responsibility 
in the matter by less than 60 per cent and the Federal Government is 
responsibility by only 40 per cent. Larger appropriations—private, 
State, and Federal—are needed. 

Four principles of co-operation have been and will continue to be 
adhered to as of first importance. These are: the preparation of a 
fire plan, the establishment of a forest patrol force freed from political 
or personal influence, co-operation from private forest owners to the 
fullest extent possible, and State responsibility for the handling of the 
work. 

The Federal Government has always reserved the right to in- 
spect the work being done at any time, and to offer suggestions, make 
recommendations, and withdraw co-operation from a State that fails 
to maintain a standard of work commensurate with resources available. 
Federal inspection by no means contemplates any interference with the 
State’s administration of the work or any assumption of administrative 
authority or responsibility. It is our policy to make inspections in the 
presence of the State Forester or his representative on the basis that 
the State Forester is responsible for what is being inspected. Under no 
circumstances does a Federal inspector issue instructions to members 
of the State field force. I wish that a more satisfactory and a more 
appropriate name could be found than inspector, for the inspectors of 
our State co-operation are really co-operators who advise with the State 
officials and who offer and receive information on a give and take basis 
of mutual trust and helpfulness. 

In accordance with the Forest Service policy of decentralization, 
local inspectors to handle the Clarke-McNary law and other co-operative 
activities have been established at field headquarters in districts which 
have been defined largely with reference to these activities. Thus, 
each co-operating State has a local Forest Service representative with 
whom the State Forester deals directly and through whom all infor- 
mation intended for the Washington office is cleared. The newest 
headquarters chosen within the month is this city of Louisville, and 
the District Forest Inspector is a native son, Mr. E. Murray Bruner, 
who will handle our co-operative activities in the States of Kentucky, 
Tennessee, Missouri, Iowa, Illinois, Indiana, and Ohio. Other districts 
embracing the Southern States are the Southeastern District, with the 
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two Virginias and Carolinas, Georgia and Florida, and the Gulf District, 
with Alabama, Mississippi, Louisiana, Texas, Oklahoma, and Arkansas. 

The basis of allotment in forest fire co-operation is interesting be- 
cause different from that in other Federal aid activities in which for 
the most part a fixed minimum sum, arbitrarily determined, is first al- 
lotted to the States, irrespective of other allotments that might follow. 
The two allotments for forest fire co-operation are each based on certain 
conditions. The starting point is the cost of full protection of private 
and State forest lands, and the first allotment is determined by taking 
a fixed percentage of this cost, which percentage is alike for all of the 
co-operating States. Our present policy is to keep the rate within 10 
per cent, that for this year being 8.5 per cent. The purpose of this 
allotment is to make possible a fair beginning in the protection of the 
forest lands of each state. The result this year is that every 
State qualifying for the full allotment by itself expending at least 
an equal emount is enabled to the cost of full protection by not less than 
17 per cent. Obviously this method of allotting favors the States hav- 
ing limited financial resources, which it is designed to do and which is 
justified by the stimulating effect it has already produced in getting this 
important job started in such States. 

In addition to this allotment, another is made on the entirely dif- 
ferent basis of giving recognition to State action by the extent to which 
the State and private owners are meeting their share of the protection 
responsibility and cost; that is to say, the second allotment is based on 
the amount of State and private expenditures for protecting forest 
lands. The sum of the two is the full allotment for the year. 

This method of allotting the funds gives rather general though 
not entire satisfaction. Some States feel that the percentage rate used 
in determining the first allotment is too large and that in many States 
the estimate of the cost of protection is too high. The effect of lower- 
ing either the rate or the cost, or both, would obviously be to make more 
money available for recognition of State and private effort. Some 
States believe that others protect chiefly the virgin timber—just a lum- 
ber yard, as one State Forester said, with little attention to young 
growth and correspondingly small thought for the continuous produc- 
tion of timber crops. Such objections as these arise largely out of lack 
of close familiarity with conditions in the different forest regions. To 
harmonize them and steer an even and fair course is one of the co- 
ordinating jobs of the Federal Forest Service. 

After co-operation under the Weeks law had been in effect for 
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several years it became evident that unless the expenditures of private 
Owners in protecting their forest lands were included with State ex- 
penditures for the same purpose as an offset to Federal expenditures, an 
injustice would be worked on some of the States. Especially was this 
so in the States making relatively small appropriations for forest fire 
protection but requiring private owners to give protection through so- 
called compulsory patrol laws, the private expenditures often being very 
large. Thus it was that the Select Committee on reforestation of the 
U. S. Senate after touring the country and holding hearings in the dif- 
ferent forest regions concluded that in fairness to the private owners 
and in order to encourage them to protect their holdings their ex- 
penditures for the purpose should be included with State expenditures 
for the same purpose, and a provision for this was embodied in the 
Clarke-McNary Law as passed. In the interpretation of the law on 
this point we have assumed that the ultimate aim was protection on a 
permanent basis. Obviously, therefore, the law is most effectively com- 
plied with where private expenditures are the result of compulsory 
protection. But in order to encourage private participation on a per- 
manent basis, voluntary private expenditures will be recognized until 
such time as State legislatures can reasonably be expected to take the 
necessary action for placing the protection on a more assured basis 
established by State law. Whether compulsory or voluntary, and unless 
handled directly by the State or Federal Forest Service, the protection 
must be based upon a written agreement between the State and the 
private agency, which provides, first, for the protection of all classes 
of forest lands, second, for the supervision of the protection by the 
State, and third, for the reporting and auditing of the expenditures. 
The purpose of such agreements is to place all private co-operation on as 
nearly as possible the same footing so as to be fair alike to all of the 
State in the determination of Federal allotments. The State forestry 
departments are now experimenting with various methods of admin- 
istering voluntary co-operation and accounting for the private expendi- 
tures, some desiring to handle the work for the owners and others 
preferring not to interfere in this fashion with private initiative—two 
very interesting schools of thought. For the most part of tendency 
is toward the former, both because of greater simplicity in accounting 
for the expenditures and because of greater efficiency as a result of the 
closer integration with the State’s general protective system. There is 
no question about central control of all forest fire protection work in a 
State being more satisfactory than individual effort with each owner 
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acting for himself and tying in his effort only loosely with the State 
system. 

What has been said in the foregoing deals exclusively with forest 
fire protection because that is the principal activity around which our 
co-operation with the States has been developed. Two additional activ- 
ities are authorized under the Clarke-McNary law and have been in 
effect for nearly three years. These are the farm forestry provisions 
for distribution of forest planting stock and assistance in the practice 
of forestry. Their purpose is to enable the farmer to get the kind and 
quantity of trees needed for his special uses as a shelter belt or a wood- 
lot at a cost which he can afford, and to get the assistance which he 
needs in growing timber crops. 

The farmer can not afford to plant his waste land unless the plant- 
ing stock can be bought at a low figure. Experience has proved that 
production and distribution of suitable trees for forest planting are not 
obtained without public assistance or guidance. The commercial pro- 
duction of such stock is undeveloped in most sections of the country. 
The State forestry departments and the Federal Government are show- 
ing the way by producing these small trees in quantity and at a mini- 
mum cost. Thus a demand has been created which greatly exceeds 
the producing capacity of the State nurseries and which many private 
companies are now engaged in supplying to a limited extent. My per- 
sonal belief is that the participation of the public in the distribution of 
forest planting stock should only go to the point of doing the necessary 
educational, demonstration, and service work and of thus creating a 
demand which will make it practicable for the commercial nurseries 
to supply the stock at low prices. 

Twenty-five million young forest trees were distributed by the 
States to the farmers last year. The charge for the trees varied be- 
tween the mere cost of packing and shipping and the cost of production. 
Thirty-two States and the Territories of Hawaii and Porto Rico co- 
operated with the Federal Government. Fourteen of these States had 
not been furnishing planting stock prior to the enactment of the Clarke- 
McNary law. The annual expenditures for the work are about 
$250,000 by the States and $75,000 by the Federal Government. The 
general principles of co-operation between the States and the Govern- 
ment are the same in this activity as in forest fire protection. 

Assistance to farmers in the practice of forestry is not conducted by 
the Forest Service but by the Extension Service of the U. S. Depart- 
ment of Agriculture, though both agencies work in close co-operation, 
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for this work forms an essential part of the general program of Na- 
tional forestry. 

For familiarizing farmers with forest practice and encouraging its 
adoption the outstanding agency is the extension organization created 
in conformity with the Smith-Lever Act. Thirty States are co-operat- 
ing, each of which employs an Extension Forester. A cardinal prin- 
ciple of the program of co-operative farm forestry is the correlation 
of the work of the State Extension Service with that of the State for- 
estry department. The annual appropriations for the work are $70,000 


_ by the States and $60,000 by the Federal Government. 


In my opinion Federal co-operation in the distribution of forest 
planting stock and in forestry practice should not be limited to the 
farms. It is a species of class legislation which fails to take into ac- 
count the enormous benefits from encouraging and assisting all classes 
of forest owners in the handling of their waste and forested lands. I 
have not the slightest doubt that the increasing demand from all sources 
for forest planting stock at a reasonable price will eventually force an 
amendment to the Clarke-McNary law for removing the farm limita- 
tion. Similarly as to assistance in the practice of forestry, the law 
should in my judgment be amended so as to permit of the employment 
of an industrial forester by each State forestry department who would 
co-ordinate with the farm extension forester and give assistance to 
timberland owners in a way that would encourage them to secure the 
aid of consulting foresters. 

In the administration of our co-operative activities the Forest Serv- 
ice has naturally been brought into close contact with the State for- 
estry departments and we, of course, have been concerned with the form 
of State organization best suited to administer forestry work. What is 
the best kind of organization has been a subject for much speculation 
and debate. A separate board or commission, especially with members 
chosen with a view to representing the forest and allied interests in the 
State, has strong proponents, while the combination form of organiza- 
tion, including forestry and as a rule other so-called conservation activ- 
ities, is just as strongly supported by others. A fact to be recognized is 
that the combination form is certainly fashionable at present, and it 
has worked out satisfactorily for forestry wheré the several activities 
including forestry have been administered as separate and distinct div- 
isions of the organization. Attempts have been made to administer 
forestry and such activities as game and fish, for example, with a single 
field force, which appear to be very logical, especially because game and 
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fish are of the forest, but which do not for a number of reasons work out 
in practice at all. The form of organization is secondary to the condi- 
tions under which the work is executed. Most important in my opinion 
is freedom from political and personal influence, so that an admin- 
istrator may attend strictly to the job at hand and be permitted to carry 
on with head up and four square to the winds. Next in importance is 
a scientific point of view, which can best be acquired through technical 
training. To state what I mean more definitely, experience has un- 
questionably demonstrated that the most effective work in State for- 
estry can be obtained where the State Forester and his chief assistants 
are technically trained foresters, under a director or board of directors 
chosen for their fitness to give efficient guidance to the work. 

Invariably through these 17 years of co-operation, and even before 
that, when the Forest Service has been asked for an opinion on the way 
to organize State forestry work effectively the above suggestions have 
been offered, They have been generally followed. This and the mutual 
confidence which exists between Federal and State forestry workers 
generally have made for increasing effectiveness in carrying on the co- 
operative work. 

In conclusion, I should like to remind the States constituting this 
Congress that in spite of the fine progress many of them have made, 
they are a long way from meeting their forestry obligations adequately. 
It is impossible for the Federal Government to meet its share of the 
co-operative program of protection, planting, and assistance to forest 
owners until the States meet theirs. The delay is having a serious effect 
on the conservation of your forest and water resources. 

Of first importance is the basic need of protecting the forests 
from fire. This is recognized in the first of the recommendations made 
by the Forest Service in its recent report on the protection forests of 
the Mississippi River watershed and their influence on flood prevention. 

The Southern States have enormous areas of forest land needing 
protection. Taken together they represent 57 per cent of all of the 
private and State forest land to which fire co-operation under the 
Clarke-McNary law can be extended. These States are meeting their 
share of the estimated cost of protection by only 15 per cent, while 
the other States are meeting theirs by 50 per cent. 

The liberal Federal allotment policy to match State and private 
funds up to Io per cent of the estimated cost of protection has had a 
very stimulating effect in the South by encouraging private owners to 
protect their forest lands and by encouraging legislatures to make larger 
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appropriations. But even when this point has been reached, as is the 
case with only 7 of the 16 States constituting this Congress, it should 
be remembered that just one-fifth of the protection job will be done and 
no more. Beyond this the Federal fund is allotted on a basis of recog- 
nizing State effort. The States making the larger appropriations and 
being the more successful in securing financial co-operation from pri- 
vate owners will obviously receive the greater recognition. The legis- 
latures should lead the movement for adequate appropriations for this 
purpose and thus encourage the private owners more nearly to meet 
their responsibility. Then, all three agencies—private, State, and Fed- 
eral—can go forward, each bearing its proportionate share of the job. 


CAN THE FARMER AFFORD TO GROW TIMBER? 


CLARENCE Hitt BURRAGE 
Forester, University of Kentucky 


This question is not theoretical but a very practical one, for 
thousands of farmers are raising timber now. The 1925 census 
reports nearly five million acres of woodland on Kentucky farms— 
almost a fourth of their entire area. Moreover, this subject should 
be of interest to every farmer, for all farmers, whether they raise 
any timber or not, use considerable amounts of it. 

We all khow that the successful farmer produces on his farm 
just as much as possible of the things he needs. It is nearly impossible 
to determine just how much of forest products a farmer uses, but the 
average farm in this state will need each year one thousand to fifteen 
hundred feet of lumber, 40 to 60 fence posts, and, if wood alone 
is used for fuel, 15 to 20 cords of firewood. If the farmer buys 
this, it will cost him from $100 to $200, which is quite an item in 
farm expenses. 

If the farmer grows his own timber he saves the profits of the 
timberowner, the logger, the sawmiller, and the retailer, and the cost 
of transportation. Also he saves the time required to go and get the 
materials. A farmer in Muhlenburg County recently built a large 
cattle barn and cut the timber for it on his own place. The lumber 
cost him $13 a thousand delivered where he wanted it, and he used 
22M feet in the barn. If he had bought it the cost would have 
been $45 per M, so he saved $700 by growing his own timber. Inci- 
dentally from less than five acres he cut 40 M feet of lumber and 
4,400 mine props, and got plenty of brush to fill gullies on his farm. 
And part of the timber was only forty years old. Some may say that 
this farmer didn’t grow his timber, but was like the farmer Christ told 
of who reaped where he had not sown. This is true, but someone did 
grow the timber and it might just as well have been him. Perhaps 
few farmers will have the opportunity to save $700 on one building 
but nearly everyone can save something by growing his own timber. 

Can the farmer afford to grow timber for market? One of 
the chief principles of farming is selecting the right crops for different 
kinds of land. All during the last few years some farmers have been 


*Delivered at the Farm & Home Convention, University of Kentucky, 
Lexington, Kentucky, January 25, 1928. 
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making money and it will be found that they have grown the right 
crops for their land and used intensive methods to secure high yields 
of good quality. And that is the only hope of the farmer today. Some 
authorities say that hard times for farmers will last for ten years 
yet, until more people arg driven from the farms and production is 
cut to meet demand. Chemists tell us that in the future they will 
get much more of their raw materials from trees and that there will 
be a smaller market for many of the now common field crops. Charles 
B. Wing, of Ohio, says that on farms of 150 acres and more the 
crop area could be cut 10 per cent and, if the same amount of time, 
money, and energy is put on the remaining area, just as much could 
be produced, and at a lower cost. He would take the 10 per cent, 
and let it be some of the best land, and plant it with trees. 

I won’t go quite so far as Wing and say that farmers should 
throw out some of their best land, but I do believe that every farmer 
should confine his farming to that land which will show the largest 
profits for field crops and orchards. Then what shall we do with the 
rest of the land? Money has been paid for it and taxes have to be 
paid on it now. Some may be fortunate enough to sell it for golf 
courses or subdivisions, but most owners must find some other way of 
making this pay its way. Let us consider the advantages of growing 
timber on this land. 

One of the biggest complaints of farmers is the labor situation— 
they are always short handed. Which reminds me of the two colored 
brethren who happened to die about the same time. They had had 
very different habits in life so they went to different destinations. 
After a few days the one who went up above decided to call up the 
other one and find out how he was. He got his connection immediately 
—I take it there are no wrong numbers in Heaven—and said: “How 
you getting along down dere, Sam?” “Why I’se a doin’ fine, Jim. It’s 
nice an’ warm down here and all we has to do is shovel coal a coupla 
hours a day. How’s you a makin’ it?” Jim sounded a little mournful 
as he replied, “We’s right smart busy up here. Ev’y morin’ we has 
to take in de stars an’ start out de sun an’ police up de golden streets 
an’ scrub de golden stairs, an’ den shove de clouds aroun’ all day.” 
Sam was surprised. “How come youall has to work so hard?” “Well, 
to tell you de truf,” said Jim, “we’s kinda short handed up here.” 

The timber crop is one to be recommended to the farmer who is 
short handed. Even when a stand of trees is planted by hand from 
the start to the harvest of the crop, one day’s labor per acre per year 
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would be a high average. And labor is the greatest item in raising 
other crops. 

Raising timber requires much less machinery than other crops. 
Even if the farmer has a sawmill and markets his product in the 
form of lumber the machinery cost is insignificant, while with field 
crops the cost of machinery will be over a dollar per acre per year. 

The timber crop is not nearly so dependent upon the weather. 
There is practically no danger of the complete loss of a crop due to 
a bad season. The grower gets all the benefits of an exceptionally 
good growing year for he does not have to harvest his crop immediately 
thereafter, when prices are generally low. With other crops it is 
often the case that the larger the crop the lower the price and the less 
the farmers get. Harvesting can be carried on at any time of the 
year and if sickness or pressure of other work interferes with woods 
operations the crop is not hurt, and the trees keep on growing. Woods 
work keeps men, teams, and tractors busy when weather stops other 
work. 

The timber crop is not so dependent upon market conditions. If 
prices are low the harvest can be delayed and the crop will not suffer, 
but rather increase in both quality and quantity. Moreover the crop 
can be put on the market in many different forms, such as cordwood, 
posts, ties, logs, and lumber so as to take advantage of any variation 
in prices. The woodlot can be used as a savings bank, so that when- 
ever a sudden need for money comes the owner can sell some of his 
timber. The advantage of this was shown a few years ago in the 
Piedmont section of the Southeast. That section, despite the warn- 
ings of agricultural workers, newspapers, and others, was absolutely 
dependent upon cotton—not even raising enough foodstuffs. When 
the boll weevil struck in full force, most farmers were simply ruined. 
However there was a great deal of timber there, mostly pine stands 
that had come in on fields abandoned during the Civil War. Many 
of the farmers started in on their woodlots and an enormous amount 
of timber was produced for several years, which not only saved the 
financial lives of those farmers but also the business men, railroads, 
and everyone in that region. 

Timber will grow and make profits on poor land, though of course 
it will do much better on good soils. A friend of mine in Perry 
County has a 130-acre woodlot which he has owned for 34 years. 
Most all of it is straight up and down with many cliffs and the soil 
is thin and rocky so that it is no good for other crops. He has not 
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used intensive forestry methods but has kept fire out and has been 
careful not to damage the remaining trees when he cut timber. As a 
result the crops he has harvested have been worth over a dollar 
per acre per year and he still has a good stand of timber. He figures 
that he can cut timber for market every three years from now on, 
besides plenty for home use, and not hurt the stand. 

With other crops the farmer has a constant struggle to maintain 
the fertility of the soil but the woodlot needs no cover crops or ter- 
races to prevent washing, nor any fertilizer. The trees actually im- 
prove the soil by root action, addition of humus, and bacterial activity. 

The woodlot also has many indirect values. It furnishes a home 
for birds, which are the farmer’s first line of defense against insect 
pests. It protects and often increases the water supply. It can be 
used for a game preserve. The weather is tempered by it. And it 
adds much beauty and interest to a farm. There is no doubt but 
that a good woodlot adds a great deal to the actual cash value of a 
farm. 

But the main thing in which we are interested is the yields and 
financial returns of timber growing. While yields of other crops have 
greater values it is interesting to note that on the same soil hardwoods 
will produce twice as much weight per acre per year as corn. A yield 
of 1,500 board feet per acre per year on a 29-year rotation with 
white pine has been reported from Pennsylvania. With that as a pos- 
sible result it is safe to say that in Kentucky with proper care on good 
soil 500 board feet per acre per year can be grown. For poorer land 
300 feet is a good average. If the product is cordwood there will 
be an average of from one to two cords per acre per year for good 
land and from one-half to one cord for poorer soil. 

In figuring returns we should not take the stumpage values, as 
has been generally done in the past. The farmer does not sell his 
corn or tobacco standing in the field nor should he sell his timber 
that way. There is no reason why he should not have the profits which 
the logger and mill men make, and he can keep his stand in better 
shape if he cuts it himself. Taking out 500 board feet per year, if this 
is of good quality and of valuable species, the logs should be worth 
$14 to $30 per M and in addition there will be from one-half to one 
cord of small stuff suitable for fuel, pulpwood, or mine timbers, which 
should be worth $2 to $6 per cord. That gives us a net return of 
$8 to $20 per acre per year. Doesn’t that compare favorably with 
many field crops, considering the difference in cost of production? If 
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posts or mine timbers are grown, the returns are still greater. Black 
locust will yield 1,500 posts per acre in 15 years, or 100 posts per 
acre per year. Thirty to fifty cents a post is a reasonable price 
and at that rate we have a return of $30 to $50 per acre per year. 
Of course these figures are only for good land and well managed 
stands. pe 

On poorer soils that will produce only 300 feet per acre we use 
a slightly lower price for logs, as the quality will be poorer, and get 
a return of $5 to $11 per acre per year. And these lands would show 
very little or no profit if used for other crops. 

Furthermore, the supply of timber is decreasing and prices are 
advancing. Forest products are so bulky that there is little danger 
of severe competition from other regions. There are many different 
uses for wood and more are constantly being found so that the de- 
mand will not fail. Therefore it is practically certain that prices of 
timber will advance in the future. 

Everything in this world, and more especially everything con- 
nected with farming, has its disadvantages, so let us consider the dis- 
advantages of growing timber. The first of these is the time necessary 
to mature a crop. However most farms already have some woodland 
so that some products can be harvested now or within a few years— 
and often a cutting will improve the stand. Even starting from bare 
ground the time isn’t so long. In Breathitt County, a man told me 
that he had plowed corn on a certain piece of land and 18 years later 
he saw yellow poplar saw logs cut on the same ground. With proper 
care, fence posts can be grown in 10 to 15 years, and sawlogs in 
20 to 50 years. In the latter case thinnings will produce material 
sooner. That isn’t so long when compared to the time it takes to 
bring an apple orchard into full bearing or to build up a good herd of 
cattle. 

Other disadvantages are not so important. Fire is a great menace 
to large owners of forest land but on farms there is comparatively 
little danger. Taxes are too high on timber and timberland but they 
are also generally too high on all farm land and there is a growing 
sentiment in favor of more equitable taxation. Insects and diseases 
are serious enemies of the forest but they are less destructive to trees 
than to other crops. The many different species of trees that can be 
grown lessen the danger of loss and there is nearly always material 
that can be salvaged after even severe damage. Here again the farm- 
ers suffer less than the large timber owner as small isolated stands 
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are not so vulnerable to attacks and control measures can be more 
easily undertaken. 

To sum up: the answer to the question, Can the Farmer Afford 
to Grow Timber?, is emphatically yes, both for home use and for 
market. The principal reasons for this are that timber can provide a 
profit on land where other crops will show little or none, it can be 
grown with very little labor or machinery, it can be harvested at the 
convenience of the owner or the needs of the market, it furnishes a 
reserve to be drawn on in case of emergency, and has other and in- 
direct values to the farmer. In this time of poor returns to agriculture 
and increasing taxes it will pay every landowner to carefully study his 
land and determine the best use to which each portion can be put. 
And in many cases it will be found that a large part will grow timber 
better than anything else. In fact, on poor land the question will be, 
can the farmer afford not to grow timber! 


THE PLACE OF RESEARCH IN THE HOLDING AND 
EXTENSION OF LUMBER MARKETS* 


By ALBerT HERMANN 
Research Engineer, Western Pine Mfr's Ass’n 


I hold it to be axiomatic that no product can be sold over a long 
period except on its merits. The systematic inquiry into the properties 
and characteristics of a material or product is what I understand by 
research. Such study applied to the improvement and exploitation of 
a product, and to the reduction of waste, is so universally recognized 
as essential by modern industry that it needs no argument by me for 
its justification. A discussion of research in the lumber industry be- 
comes merely a question of what, by whom and how much. 

The types of proper scientific research fall rather easily into four 
broad groups. First, a study of the properties and uses of material 
as now produced. Second, needs of the consumer and means of meeting 
those needs with new products. Third, means of reducing costs or 
improving product through better manufacturing, and, fourth, utiliza- 
tion of present wastes, and all that this implies. 

Let us examine these four classes a little more in detail and see 
what they involve. The most urgent need at the moment is a fuller 
and more detailed knowledge of properties. There is probably no 
manufacturer today who knows less about his own product than the 
lumber manufacturer. How can anyone successfully sell a product 
unless he is himself sold on it? How can he really be sold on a material 
unless he has a thorough knowledge of its properties? Further, as a 
means of getting at the second and third classes of research, viz., meet- 
ing new needs of users and the improvement of manufacture or the 
reduction of costs, a most thorough knowledge of properties is abso- 
lutely essential. 

A natural question at this point is, why a lot of study of properties 
when our book cases are now bulging with government bulletins and 
compilations of these, such as Koehler’s “Properties and Uses of 
Wood,” dealing with almost every imaginable characteristic of wood? 
Simply because much of the available information is not usable in its 
present form. Let me illustrate. As one factor in moisture content 
specifications we want to know the shrinkage characteristics of 8” 
Pondosa pine “selects,” from the mills of the Inland Empire. We go to 


* Read before the North Carolina Section of the Society, March 29, 1928. 
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Bulletin No. 556 which lists the radial, tangential and volumetric 
shrinkage of most domestic species. Here we find averages from 
practically the whole commercial range of the species, and nothing 
confined to the Inland Empire. Assuming that this is of no conse- 
quence, can we use the figure for tangential shrinkage of Pondosa pine, 
6.4 per cent? We cannot, for this value was determined from 2” 
squares and we are dealing with 8” boards. They shrink relatively less 
than 2” squares, because 8” boards are not truly tangential, even though 
they be classified as “slash grain.” So we are faced with the need 
of studying shrinkage of 8” boards, as they come from Inland Empire 
mills. We also need to know the values for 12”. We reason that be- 
cause of the greater width they will come from nearer the center of the 
log and be more nearly radial and hence shrink less than 8”, propor- 
tionately. When we check this, we find that we have left out of con- 
sideration the fact that 12” boards naturally come from the larger logs, 
which means that their percentage shrinkage for a given moisture loss 
is as great if not greater than that for 8” widths. We cannot even 
compare species, say Pondosa pine and Douglas fir, for fir coming 
from larger logs will probably approach Bulletin 556 values for 
tangential shrinkage more nearly than pine does. What is true of 
shrinkage values is probably true in greater or less degree of many 
published data on wood. So with all the data now available we still 
have to spend time and money to study the simplest characteristics of 
lumber. 

The next question that arises is, how shall we proceed? What 
agencies have we available? 

First, Governmental laboratories, such as the Forest Products 
Laboratory and the Bureau of Standards. Until recently these were 
the only ones doing any research in wood at all. Shall we depend on 
these entirely to carry on? Would the electrical industry, as repre- 
sented by the General Electric Company, or the chemical industry, as 
represented by the DuPonts, wait upon a paternalistic government to 
carry on an essential portion of its work. 

Do the rubber or cement manufacturers ask the Bureau of Stand- 
ards to carry the bulk of their research? Why should as big and 
essential a group as the lumber manufacturers do so? While these 
laboratories have an important function they must not be the mainstay. 
By their very nature they cannot carry on the kind and volume of work 


needed. 
The industry should augment these sources of information as 
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rapidly as possible, as well as to make use of other facilities now 
available, as, for example, various universities. 

In a national sense we need government laboratories for (a) 
national defense work, (b) fundamental data of all kinds applicable 
to all species, as for instance the reaction of wood to ambient condi- 
tions, such as temperature and humidity and the effect of various 
treatments on characteristics of wood. Finally, (c) any laboratory 
work that may be necessary in the administration of the national 
forests, etc. 

The National Lumber Manufacturers Association should have a 
large and active research organization and laboratory to handle work 
national in scope but of such character as the government cannot do, 
For instance, the broad subject of wood versus its so-called substi- 
tutes; work which is more or less controversial in its nature, involving 
the comparison of wood with other materials. Also the National 
Association should handle problems of general need in the improvement 
of manufacture, as for example, means ef rapid determination of 
moisture content, which are badly needed in all regions. 

Each regional association has need for its own smaller laboratory 
with a more restricted field of study. A regional association should 
know all that it can about the properties of material from its own 
bailiwick; how it differs from the same and other species from other 
regions ; how its products should be treated in the mill, in seasoning, in 
storage ; how handled and how finished to give the maximum of service 
to the consumer. 

The regional research staff should be charged with the inaugura- 
tion of improved technical methods in the mills, whether these improve- 
ments come from its own organization or from outside sources. It 
should handle the education of mill employees in all technical matters 
related to new products, as well as the education of the lumber user, 
to the end that the latter may get the benefit of such effort as has been 
put forth to get material to him in the best possible condition.* 

The regional association laboratory should as far as possible take 
care of special problems that develop in the use of its products. By 

* (At this point in the reading, the author interjected the observation that 
lumbermen, like other humans, are much more apt to accept and use research 
data they are directly paying for than that which comes to them gratuitously. 


Also, lumbermen are apt to believe that their own research men know more 
about the lumber industry than a government scientist from a distant laboratory. 
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way of illustration, at the moment we are engaged in testing match 
sticks from 3 different makers, one of whom is buying stock from 
a member mill. The match factory complains of brittleness in the 
stock. Were it not for our own laboratory and that of the University 
of Idaho, the running down of this trouble might be expensive and 
slow. As it is, we shall probably have the answer in two weeks at a 
minimum of cost to the member. 

The research faculties of universities, especially of State institu- 
tions, should work in rather close co-operation with the regional 
association, since their interests are rather closely allied. Anything 
that helps an industry of a State, benefits the State generally and so 
becomes the concern of State institutions. 

To the end that the research work of all these various agencies 
may be of maximum value in trade extension we need a technical board 
of review, representing all regions, which shall pass upon all data 
regardless of source. Such a board should also act in an advisory ca- 
pacity with reference to research projects and methods, so that data 
may be of practical value when completed. 

When the properties and use studies are provided for, machinery 
and personnel for the solution of the second and third classes of prob- 
lems, viz.: new needs and improved methods, will not present any 
very difficult problem. In fact this work will thrust itself upon the re- 
search organizations and will be absorbed almost imperceptibly. 

This leaves for consideration a group of problems in connection 
with waste utilization and development of by-products generally. I 
am not prepared to give an opinion on the advisability of immediate 
study of this kind. It raises the broad subject of whether we are to be 
lumber manufacturers or forest products manufacturers. Without know- 
ing much about the matter I should guess that research in this direction 
may eventually prove the most profitable of all. We have as an ex- 
ample the value of by-products in the meat packing business, which 
equal if not exceed the value of meat. Perhaps the day will come 
when the forecasts of such confident chemists as Dr. Gerald Wendt 
will materialize, but I cannot help feeling that we shall saw quite a 
few logs into lumber before that comes about. 

I have spent a good deal of time discussing what we should do. 
A discussion of what we are doing will take much less space. 
You are all familiar with the work of the Madison Laboratory. Other 
than the work carried on by the Western Pine Manufacturers, in their 
own laboratory here in Portland, and through some financial support 
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to the University of Idaho, we know of no serious work in scientific 
research undertaken by the industry. More or less desultory efforts 
are made by universities here and there, but they lack co-ordination. 
The National Lumber Manufacturers Association has a research de- 
partment in its organization chart but until now it has attempted nothing 
further than compilation of data from other sources. 

I do not believe that any trade extension movement is going to 
succeed until it is based on a broad program of research; one which is 
properly co-ordinated and intelligently managed by the best brains 
money will buy. 


FORESTRY IN THE DUTCH EAST INDIES 


By C. O. R. SPALTEHOLZ 
Assistant in Silviculture, Cornell University 


The Dutch East Indies are located in the Malay Archipelago south 
of India. Exact information with respect to the forest area of most 
of the islands is still unattainable, with the exception of Java, the small- 
est of the Soenda Island group. A few years ago the government 
started to make a forest survey of the other islands which, on account 
of the tremendous area to be covered, has not yet been completed. 

The islands cover a total area of 473,109,000 acres, equiva- 
lent to 60 times the area of Holland or 15 times the area of New York 
state. Java, Sumatra, Borneo, Celebes and New Guinea are the larg- 
est islands. Only the western part of New Guinea belongs to Holland, 
the rest belongs to England, which also owns the northwest corner 
of Borneo, “Sarawak.” The principal and most intensively cultivated 
island is Java. It covers an area as large as New York state and has 
a population of 34,000,000 people. The government and the large 
cities such as Batavia and Soerabaja are also located on this island. 

The entire forest area of all the islands is estimated to be 
302,790,000 acres or 64 per cent of the total area. Many of the virgin 
forests contain timber of little or no value; this land will be cleared 
in the future and will be used for agricultural purposes. Almost all 
the forests are considered as national forests. In the 17th century 
the forests were owned by the East India Company and were used 
only for timber exploitation, without proper care being taken of the 
land. In 1836 the Dutch government took official possession of the 
forests, except for some small areas which had been privately owned 
before this date. In 1850 a more systematic utilization of the forests 
was started, the government giving concessions for timber exploitation 
to private individuals. In 1857, four supervisors were sent to the 
Dutch East Indies for the management of the forests. In 1858 von 
Rossler, a German, was appointed as inspector. He had been active as 
supervisor in the Dutch possessions since 1835. These five foresters 
had to fulfiill a tremendous task; the first job they tackled was the 
1,750,000 acres of teak forests of Java. Sixty years later a beginning 
was made with the utilization of the forests of the other islands, The 
timber concessions which had been granted since 1835, had done much 
harm to Java. The harmful practice of timber mining was soon stopped 
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after the professional foresters were put in charge of the forests. In 
1860, Java was divided into 13 districts, each district with a super- 
visor. The first forest law of 1865 divided the forests into 3 groups: 
(1) the teak forests in charge of professional foresters, (2) the teak 
forests in charge of the public administrators, (3) the wild forests 
(all the other forests except teak). The forests mentioned under 2 
and 3 were set aside for use of the natives. However, many of these 
forests were ruined and in 1874 all the forests came under government 
supervision. The cutting of the forests was granted to private individ- 
uals on long terms. The foresters strongly opposed this regulation. 
They put up a long and vigorous fight to save the forests for the State. 
In 1903 the entire cutting of teak forests was in private hands. The 
government gradually took control so that in 1912 only half and in 1921 
only. one quarter was in private hands. The net income increased from 
one and a quarter million guilders ($410,000) in 1904 to 9,820,000 
guilders ($3,928,000) in 1920. The annual cut amounts to 72 billion 
board feet of saw timber and 27 million cubic feet of fire wood. 

Recently Java has been divided into 26 districts, comprising both 
teak and wild forests. The teak forests are managed on a sustained 
yield basis. The wild forests are increasing rapidly in importance due 
to the steady expansion of agriculture resulting in an increased con- 
sumption of timber, which is supplied by the wild forests. A special 
branch of forestry until 1919 was the rubber. In 1912 the plantations 
covered an area of more than 20,000 acres, but now this division no 
longer belongs to the forest service. Although only 2 per cent of the 
total forests are on the island of Java, 94 per cent of the income of 
forest products comes from Java and 92 per cent of the money spent 
by the forest service is used on Java. The entire forestry staff con- 
sists of 2,277 people, 90 per cent of whom work in Java. 

In the last few years more attention has been paid to the forests 
of the other islands. For a long period the public administrators had 
the supervision of these forests. They gave out concessions and super- 
vised the cutting of the forests by the natives. In 1900 a supervisor 
was sent to the southern part of Sumatra to study the ironwood forests. 
From 1903 to 1905 a forest inspector made trips to investigate the 
forests of the other islands. Not until 1908 was an inspector perma- 
nently appointed for the management of these forests. After this, the 
number of employees increased steadily. The policy is to reserve 
good forests for the government and become better acquainted with 
the more valuable species of timber. In 1922 there were two forest 
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inspectors, 18 supervisors, 43 rangers, 44 timber cruisers and 115 
minor employees. The tremendous forest area of the islands, except 
Java, is divided into 9 districts: The west coast of Sumatra, The east- 
coast of Sumatra, South Sumatra, Atjeh (the northern part of Su- 
matra), Riau and dependencies, Banka and Billitoen, Celebes, South 
Borneo and East Borneo. 

The timber cruising is done by a special crew consisting of 60 men. 
Extensive timber surveys have been made on Sumatra and Celebes 
where large areas of forests were reserved by the government. In At- 
jeh, 35,000 acres of camphor forests were discovered. Closer investi- 
gations are being carried on with regard to a species of pine (P. Merku- 
sit) occurring on Sumatra, which seems to be an excellent species for 
turpentining. Precautions are taken to prevent forest fires and to 
protect the forests against the so-called “ladang” system. This is an 
agricultural system practiced by the natives. They cut the forests, burn 
the humus and the underbrush, raise crops for a couple of years and 
then desert the land. This results in deterioration of the soil and, con- 
sequently, in large unproductive areas. 

In 1913 a forest experiment station was established in Buitenzorg 
near Batavia. There are five divisions, (1) botanical and technological 
exploration, (2) wood technology, (3) silviculture other than teak, (4) 
silviculture and protection of teak forests, (5) thinnings, yield, volume, 
etc. Much work is carried on with respect to identification and struc- 
ture of wood, mechanical, physical and chemical properties, seasoning, 
preservation, etc., and also on natural and artificial regeneration. Many 
barks have been tested for tanning purposes. So far, 600 permanent 
sample plots have been laid out for silvicultural purposes and 100 sam- 
ple plots, mainly in teak forests for increment studies. With more than 
500 different species of trees and a large variety of site factors it 1s 
readily understood that the problems of this experiment station, as 
of other tropical experiment stations, are unlimited. Two different 
methods are used for the survey of the many species of trees: (a) ex- 
tensive, each ranger makes a list of the 30 different trees which are 
most frequently used by the natives in his district and also a list of the 
ten species which occur most frequently in his district; (b) intensive, 
this is done under the supervision of the experiment station by the 
sample plot method. 

As said before, the teak forests are of most importance. The 
trees reach a height of 120 feet. The leaves fall yearly in June and 
July. Up to 35 years the height growth is rapid after which it slows 
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down. The teak forests prefer a limestone soil. This is found largely 


in the northeastern part of Java, where the most extensive teak forests: 


are located. Teak is an intolerant tree occurring mostly in pure stands, 
with 40 to 55 trees per acre at an age of 100 years. Theft, grazing, 
and forest fires are the dangers against which the teak forests must 
be protected. Theft and fires decrease with the increase of the forestry 
staff. Grazing cannot be prohibited, since the Javanese have never 
fed their cattle in any other way than by grazing in the forests. The 
grazing also enlarges the danger of forest fires, for the Javanese like 
to burn the long grass, called “alang alang,” Imperata arundinacea, 
when it gets old in order to stimulate young grass growth. 

Reproduction of teak forests is generally accomplished by plant- 
ing seed. Natural regeneration is an exception. The large dead leaves 
form a dense impenetrable layer, on which the seed cannot germinate. 
The soil temperature in the shade is also. too low for germination. In 
the old system, the trees were girdled two years before logging, which 
resulted in soil deterioration and many useless trees coming up. The 
system now used for regeneration, dates back to 1873. The native 
clears the land and cultivates the soil. The seed is then sown in rows 
6 to 9 feet apart. Between the rows the native grows his own crops for 
one and a half or two years. After this period the young teak 
trees have developed sufficiently to prevent the invasion of other species. 
For this work the native gets, besides the use of the land for his crops, 
two to ten dollars per acre. Sometimes teak is grown as a mixed stand 
with mahogony. Occasionally natural reproduction is possible. 

No regular forestry is carried on in the wild forests. However, 
they are increasing in importance because of their recognition as pro- 
tection forests and as a source of local timber supply. 

Timber exploitations are numerous on Sumatra and Borneo and 
are carried on by Europeans, Americans, Japanese and Chinese. The 
Japanese and Chinese of Sumatra have an extensive timber trade with 
Singapore. The mangrove forests of Sumatra are of importance both 
with respect to the value of the timber and the use of the bark for tan- 
ning. In general, on the islands other than Java, the timber is of less 
significance than the other forest products. In some districts the na- 
tives have a good income from the camphor tree, Dryobalanops aro- 
matica, which furnishes a product superior to the camphor derived 
from the Japanese tree, Cinnomomum camphora. Some of the other 
well known forest products are the different rosins as Benzoe, Damar 
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and Copal. The export of forest products other than timber amounted 
in 1909 to $15,000,000. ~ 

Before 1900 the supervisors were educated in Germany. Now they 
study at the Agricultural College of Wageningen, which, since 1918, 
holds the same rank as the other Dutch universities. This institution 
is called “Landbouwhoogeschool” and gives opportunity to specialize 
in the following branches; (1) agriculture in the temperate climates, 
(2) agriculture in the tropics, (3) floriculture, (4) forestry in the tem- 
perate climates, (5) forestry in the tropics. The courses are divided into 
three parts. First, the preparatory studies, which are the same for 
all students. These last for one and a half years and include higher 
mathematics, mechanics, physics, meteorology, chemistry, geology, 
mineralogy, botany and civics. The student finishes this part by pass- 
ing the so-called, “propzedeutisch examen.” Attendance at lectures is 
not required. The second part leads to a bachelor’s degree. This 
takes two years, during which the student specializes in one of the five 
above mentioned branches. The work consists, just as in American 
universities, of required and elective subjects. Entomoloy, pathology 
and history belong to the electives, whereas taxonomy and meteorology 
are required subjects. A period of three months of practical work and 
a diary kept during this time is a requirement for the bachelor’s degree. 

The third part takes one and a half years, and leads to what Ameri- 
cans would call an M.F. degree, for which in Holland the foresters re- 
ceive the title of forest engineer. At the end of each of the three parts, 
an examination is held for which $24 has to be paid. If you fail, no 
money has to be paid for a re-examination. The American preliminary 
examination system is unknown. The three examinations are similar to 
American finals, but include oral as well as written examinations. The 
tuition is $120 per year for the first member of a family, for the second 
member $100 and for any others of the same family, $80. Without 
exception, all the students take up graduate work. The practical work, 
whether the student is majoring in tropical forestry or in forestry for 
the temperate regions, is done in one of the European countries, mostly 
in Germany. 

The secondary staff gets its training in the cities of Buitenzorg, 
Malang or Soekaboemi, all located on Java. 


REVIEWS 


A Guide to the Wild Flowers. By Norman Taylor. New York, 1928. 
Greenberg, Publisher. 357 pp., 520 illus. 


This neat little volume by the Curator of the Brooklyn Botanic 


Garden aims to give those interested in knowing the wild flowers 


a means of identifying all of the conspicuous ones with a minimum 
of the technicalities so prevalent in most of the botany books. It 
covers the region of North America east of the Mississippi River 
and north of Virginia. Something over 1,200 species are described 
and in this respect it is more complete and more satisfactory than the 
usual non-technical flower books. Only the grasses, sedges and rare 
or technical species of little interest to the amateur are omitted. Thus, 
many species of Aster and Golden Rod are not included. The trees, 
shrubs and woody plants are also omitted and the contents limited 
to the herbaceous kinds. Most of the users of the book and especially 
foresters will therefore wish to supplement it with a volume on the 
trees and shrubs. 

The flowers are arranged according to similarities in the charac- 
ters which are used for their identification without regard to the usual 
classification into the families and genera. Often species of the same 
genus are found together but not necessarily so. The order follows 
that an artificial key based on the leaves, habit of growth and the easily 
observed features of the flowers. With few exceptions, the key is 
dichotomus so that at each step the user has to choose between only 
two alternative characters. A single series of numbers includes all 
captions in the book from the 10 main groups down to individual spe- 
cies. All references to the next subdivision to be consulted and the in- 
dex itself are based on these numbers which are conspicuously printed 
in heavy type. 

When one has been guided to the species, he finds its common name, 
the scientific name according to Britton and Brown followed by that 
from Gray’s Manual if it differs, a description of the habit, leaves 
and flowers, month of blossoming, usual habitat and geographical range. 
Over 500 of the species are illustrated by original drawings which help 
materially to visualize the descriptions. Closely related and similar 
species are frequently included together in one caption with the usual 
description of the one and brief mention of the characters which dis- 
tinguish the other from it. 
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At the end of the following the index on yellow paper, are a “Find- 
ing List” and “Picture Glossary.” The former divides all the plants 
in the book except the aquatics by the color of the flowers. For each 
color they are subdivided by the month of flowering and whether they 
grow in woods, moist or wet places, or in fields and dry places. Under 
each caption the species numbers are listed. Thus if one finds a white 
flower in the woods in April, it is likely to be one of four species to 
which he is referred by number. The picture glossary illustrates by 
drawings the terms used in describing leaves, leaf-arrangement, flowers 
and flower clusters. 

A brief trial indicates that the book will be found thoroughly use- 
able. J. KitrrenceE, Jr. 


Forest Fires in Minnesota, by J. A. Mitchell, Lake States Forest Experiment 
Station, in co-operation with the Forest Service of the State of 
Minnesota. 1928. 74 pages. 


The problem of compiling and analyzing fire statistics of the 
various states is certainly worth attacking. This bulletin is probably 
the most complete compilation and analysis of a State’s forest fire sta- 
tistics ever attempted. There are, no doubt, very few other states 
where the quality and quantity of the fire records for the past ten years 
will justify as much effort as has been spent on this bulletin. 

If the objective is simply to confirm or repudiate certain hunches 
or beliefs relative to forest fire damage, occurrence and causes, this 
particular bulletin has done a good job. If, however, the objective 
is to analyze the various facts with a view to the development of an 
entirely adequate organization and plan of procedure, the results are 
not entirely satisfactory. 

Probably no analysis of fire data could accomplish this latter ob- 
jective because: 

1. Fire data as gathered by any state are as yet not adequate 
and are often of doubtful dependability. 

2. Perfection in the technique of analysis and interpretation of 
fire data has not been reached. 

3. The present theory, if there be any theory at all, of the stand- 
ards of adequacy and accuracy in fire statistics is probably erroneous. 

A brief statement of Minnesota’s fire problem and a picture of 
its topography, climate, forest types, land ownership and the condition - 
of the forest cover is followed by a very complete set of tables, graphs 
and written material covering the State’s fire records for the decade 
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1915-1925. The number of fires, area burned, risk in all its forms, 
seasonal occurrence and causes of fires are all completely covered. For 
some of the graphs, particularly those showing the number of fires 
each year, areas burned by years, seasonal occurrence of fires and 
comparative seasonal importance of causes; weather graphs for the 
period covered might well have been superimposed, thereby bringing 
out more effectively the part which weather plays. 

A set of graphs showing the relation of area burned in any one 
year to the number of dry spells where the drouth was over ten days 
and also the increase in area burned for each additional day of drouth 
over and above the ten-day period would be at least interesting and 
might give a clue to the amount of effort necessary in organizing for 
emergencies. 

All the figures in the bulletin are ten-year averages and figures 
showing the maximum and minimum values for any one year or season 
are omitted. Every fire season normally deviates from the average. 
The question arises how can we use ten-year average figures in planning 
a program for the current year, particularly when no such thing as 
long range weather forecasts are available? Ten-year averages ought at 
least to indicate the minimum skeleton organization necessary for any 
year, and the maximum organization needed and the number of times 
it might be needed could be calculated from the statistics for individual 
years. 

One interesting thing which this compilation brings out is the 
fact that for both the areas burned and the average size of fires, the 
curves have apparently run in three-year cycles. It is also interesting 
to note that for the past ten years no one of the three leading causes 
of fires has been consistently first. Railroads, camper-smokers and 
land-clearing fires alternate and any one of the three may lead for any 
one year. 

The author states: “Although admittedly unsatisfactory, the avail- 
able figures of fire damage at least serve to reflect current opinion as to 
damage done and give us a rough basis for determining how much we 
are justified in spending for protection.” This is at least debatable. 
It would seem as though the value of the property in danger should be 
the measure of the funds available for protection, rather than damage 
done. 

Under the subject “Risk of Spreading,” Mr. Mitchell has stated 
that this risk is an indication of the effectiveness of suppression. This 
may be true but it might also have been said that risk of spreading 
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is just as much a measure of the effectiveness of the detection system, 
and, seemingly, “detection” and* “suppression” should be considered 
independently. 

The table showing “Protection Districts in Order of Risk” might 
be used either for the allocation of protection funds or a basis for 
personal changes. It would be interesting to know in how many of 
these districts the personnel has remained fixed for ten years. 

The proposed budget is very interesting. No mention, however, 
is made of any amount which would represent the critical point in 
appropriations. There is probably a certain minimum amount of money 
necessary for forest firework in any State before any of the money 
which might be spent with real effectiveness. 

Minnesota’s present budget is roughly one-half of the proposed 
budget. A guess might be hazarded that $450,000 per year would 
mark the critical point and that appropriations under this amount will 
not be properly effective; also that appropriations over this amount 
will not obtain as much service dollar for dollar as the $450,000 will 
return. 

This reviewer would disagree with the proposed budget in only 
one respect: namely, that the amount listed for detection (towermen) 
is entirely too small. This item should cover at least $75,000 in the 
budget. 

This bulletin will be very useful in Minnesota and will be of value 
to other forest fire organizations. This reviewer hopes Mr. Mitchell, in 
his next compilation of another State’s statistics, will more clearly 
indicate those items of data needing amplification or greater accuracy. 

H. J. ANDREWS 


Les Gymnospermes du Québec. By Frére Marie-Victorin. Contributions 
du Laboratoire de Botanique de l’Université de Montréal, No. 10, 147 
pages, 1927. (Price $1.00, paper.) 


As compared to the popular pamphlets on regional dendrology 
which have multiplied so rapidly during the last few years, this work 
represents a more critical botanical study of Quebec gymnosperms; 
but 14 species and 9 varietal forms are considered, three of the latter 
being new. The first 26 pages are devoted to a revision and discussion 
of the different genera and the remaining 121 to a description of the 
various species and varieties. Pica mariana (Mill) B.S.P. var grisea 
(Brunet) Vict. is proposed to designate a form having bluer needles 
and redder bark than the type form; var. syuamea (Prov.) Vict. for 
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the form growing in swamps with scaly bark and slender stem; and 
Picea canadensis (Mill) B.S.P. var. parva Vict. a dwarf form of white 
spruce found at high elevations and latitudes, and wind-swept parts of 
the Gulf of St. Lawrence. Besides detailed botanical descriptions and 
notes on nomenclature, several paragraphs under each species are 
devoted to its “ecology,” including the germinative period of the seed 
and other characteristics; pathology, and economic importance. Much 
uncertainty seems still to surround the spruces. Owing to a feeling 
among a number of foresters and ecologists in New England, as yet 
not clearly defined, that Picea mariana does not exist as a separate 
species, but is merely an ecological form of Picea rubra, (to which view 
the reviewer does not subscribe) the statement in this bulletin (p.gr) 
that Picea rubra is of doubtful occurrence in the Province of Quebec, 
seems of especial interest. The only specimen of red spruce attributed 
to Quebec is one collected by J. G. Jack for the Arnold Arboretum from 
Quebec. The author quotes Peck (The Spruces of the Adirondacks, 
9,1897) as failing to find satisfactory examples of red spruce in the 
Adirondacks. Morton (Native Trees of Canada, Bull. 61, For. Branch, 
Ottawa, 1921 page 29) states that red spruce has a limited range in 
Canada, but is found in Eastern Quebec. White (The forest trees 
of Ontario) does not mention it in that province. It would seem that 
no definite statements should be made of the identity of black and 
red spruce until they have been seen and studied by the same man in 
all parts of their ranges. In the back of the volume is a very useful 
list of French and English venacular names (omitting however épinette 
batarde for black spruce), as well as an index of botanical names. 
Range maps and silhouettes—the latter apparently of pasture-grown 
specimens—are also given for each species described. 
H. I. BaLtpwin 


The Idaho Forest and Timber Handbook, by F. G. Miller, R. N. Cunning- 
ham, S. V. Fullaway, Jr., €. N. Whitney, and C. B. Morse. School 
of Forestry, University of Idaho, Vol. XXII, No. 22. Pp. 155, 9 
plates, 20 figures, maps and graphs. 46 Tables. August, 1927. 


Public forestry organizations, federal, State, and school, are re- 
peatedly called for forestry information of a general nature. The 
many requests for specific information are often difficult to meet and 
more often require considerable time to fill. The need for regional 
or State handbooks has been felt for a long time. The United States 
Forest Service has developed some of wide usefulness though on spe- 


++ * prime oie, 1 raha hy rl tee iglalalaalaa 


WS 


REVIEWS 507 


cialized topics, but it has remained for the forestry school at the Uni- 
versity of Idaho to prepare a handbook which covers a single State 
in a very adequate and very satisfactory manner. The Idaho handbook 
embraces 155 pages of such information concerning the forest resources 
and activities of the State as is frequently requested. At the same 
time the handbook is a splendid reference volume as well as a text 
for students, young and old, of State conditions. Every State whose 
forests are among its primary sources of wealth should have a hand- 
book patterned after this Idaho effort. 

About 15 pages are devoted to a concise consideration of Idaho’s 
forest resources and include a general type map and outline State maps 
giving a graphic representation of timber conditions. About 20 pages 
are devoted to statistics on the production of forest products, lumber, 
ties, timbers, lath, shingles, etc. A number of tables and graphs aid 
in making this part of the bulletin of particular value. The tables cover 
such subjects as annual production according to several classifications, 
number of sawmills, description of lumber according to several classifi- 
cations and tables covering other major products. Eight pages are 
devoted to consumption of forest products, a part also aided by graphs 
and tables. Eighteen pages cover the important economic phases such 
as the importance of the forests and forest industries to Idaho and the 
State’s forest problem. About 70 pages are devoted to monographs of 
Idaho’s commercial timber species. Each monograph follows in general 
the following sequence: history and nomenclature, botanical and silvical 
characteristics of the wood, mechanical and physical properties and 
principal uses. Each monograph also, is illustrated with a plate show- 
ing a cross section of the wood structure and a remarkably fine photo- 
engraving of a forest scene featuring the species. 

The last ten pages are devoted to a directory of the sawmills, tim- 
ber products producers, wood-using industries, wood-preservation 
plants, retail lumber dealers and forest agencies. 

EMANUEL FRITZ 


The Manufacture and Use of Small Dimension, by Raymond J. Hoyle. 
Technical Publication No. 20, The New York State College of Forestry, 
Syracuse, N.Y. Pp. 94, Figs. 15. January, 1927. 


The possibility of manufacturing industrial stock in small dimen- 
sions right at the sawmill is receiving increased attention. Various 
agencies are studying the possibilities and there has already been formed 
an association of the small dimension producers. This matter is of vital 
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interest to foresters because it makes for very close utilization of the 
forest crop, and therefore of course adds some additional value to the 
stumpage. Most of the tendency toward small dimension production 
has been on the part of large producers. Mr. Hoyle, however, feels 
that the small producer is just as important a factor and therefore 
addresses his bulletin to that class. In this bulletin, which refers pri- 
marily to the conditions in New York State, the author emphasizes the 
difficulties and problems of manufacture, although his principal idea 
is to encourage the small producer to develop the small dimension out- 
lets. In Chapter I, he considers the manufacture of small dimension 
stock in relation to reduction of waste. In Chapter II, he takes up the 
technical process of producing such stock, how to judge and cut orders, 
how to figure cost and how to make contracts. Chapter III is devoted 
to the cost of small dimension stock entirely. Chapter IV discusses 
objections, advantages and problems concerning the use of small dimen- 
sion. Chapter V is devoted to the selling of small dimension stock. The 
bulletin is well illustrated with photographs and actual operations and 
drawings of typical methods of getting the most stock out of millrun 
unedged boards. EMANUEL. FRITZ 


What are the Opportunities For Young Men in the Lumber Industry To- 
day? by R. W. Vinnedge. West Coast Lumberman, February 15, 
1928, Page 26. 


The United States Forest Service has for several decades been the 
largest single employer of forest school graduates. In recent years a 
still greater employer has come to the forestry schools for men. The 
lumber industry is a much larger potential employer of forestry school 
graduates than all the public forestry agencies combined. Many for- 
esters have probably shied at the lumber industry in the past. However, 
there is among lumbermen a rapidly growing appreciation of the value 
of a college education as given at forestry schools, so much so, that 
the feeling against college men is dying out. This is very evident from 
an address delivered by R. W. Vinnedge, President of the Pacific Log- 
ging Congress, before the students of the college of forestry of the 
Oregon State College. Mr. Vinnedge although not a college graduate 
himself is a thorough believer in a college education. In his own words 
he says, “Everything else equal, give me a young man with a college 
education.” He prefaced his remarks to the students with comments on 
the general characteristics that should be possessed by men who desire 
to enter the lumber industry. He listed the following attributes and 
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attainments as most important: courage, common sense, a college edu- 
cation and a sense of humor. Courage, he calls one of the daily dozen 
of the present day business man,—the horseshoe nail, the want of 
which has lost many a battle. Common sense, he calls the rudder 
of the ship and the guiding hand for the business man. A sense of 
humor he considers an elixir. A college education he considers only a 
means to an end. Of it, he said, “I believe it fits you splendidly to 
begin at the bottom, because, by so doing, you add to your theoretical 
preparation the indispensable, practical contact with things as they 
actually are, and the blend results in a well-balanced, well-poised man. 
You should by all means plan on starting at the bottom when you leave 
college. Your trained mind will assist you immeasurably in assimilat- 
ing the practical with double the speed and discernment you would, had 
you not devoted four years to that training. It is not beneath your dig- 
nity to start with a menial job. It is a privilege; it is broadening and 
will add to the fullness of life and your value as a subaltern, a principal 
and a citizen.” 

Mr. Vinnedge has employed many college graduates but has found 
that less than fifty per cent made good and remained in the industry. 
He gives three outstanding reasons why they don’t remain: 

1. They chose the wrong line. 

2. The boy’s misconception of the function of a college education. 

3. Failure of the lumber industry to back the forest schools. 

Those who chose the wrong line are wise, in his estimation, in 
quitting the industry without delay and he feels their college education 
can be turned to good account in other vocations. The boy who has a 
wrong conception of the function of a college education he happily finds 
to be in the minority. Yet he feels that this type causes much of the 
prejudice of lumbermen against college men. Their dislike for hard 
work, their desire for a position rather than a job and their wearing of 
their college education on their sleeve make them temperamentally 
unfitted for the lumber industry. Concerning the failure of the lumber 
industry toward the schools, Mr. Vinnedge takes the lumberman to task 
for not learning something about the forestry schools and for not cash- 
ing in on the expense he is put to as a heavy tax payer in maintaining 
colleges. “This average operator won’t take the trouble to take one or 
more graduates into his operation and see that they get a fair chance 
to make good. More of them are not asked to do so and consequently 
cannot be severely censured. The fact remains, however, there is an 
economic loss to the industry when these young men wander off into 
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other lines. The real trouble is that there is no avenue of contact be- 
tween the graduates and the industry. . . .” 

“What are the opportunities for young men in the lumber industry 
today? There never has been a time when the industry needed coura- 
geous, brainy young men as today. We are passing from a crude, un- 
systematized stage to an era of complex, departmentalized industry. 
Never were our problems greater; never have we needed new blood, 
new ideas, new courage, more sense of humor, than today. 

“In common with most industries, we are facing a condition of 
overproduction due to our meeting demands for lower costs by increas- 
ing output. We have rebuilt our plants and have reached the maximum 
efficiency in that direction. But we have neglected our markets, and 
wood substitutes are eating us alive. The West Coast Lumber Bureau 
has been formed to carry the gospel of West Coast woods to the world. 
The National Lumber Trade Extension Bureau is conducting a cam- 
paign covering all species in a fight for wood regardless of species. 

“The battle ground of the industry for the next decade will be 
in the sales and market extension fields. These open boundless op- 
portunities for highly trained, efficient young men to function in, are 
trade extension activities in their various departments of research, field 
work, standardization, salesmanship, by-products and numerous others. 

“The industry’s extremity is your opportunity. Never have there 
been so many chances to get a toe hold. But I warn you, it will require 
a more highly trained man than a decade ago. The competition among 
individuals is just as intensive as among business institutions. My de- 
sire is to inspire you with the tremendous prospect before you. The 
field is limitless. Prepare yourselves here for the battle. Here you 
will receive the manual of arms and skirmish practice. We need men 
who know; men who will learn; men who will assume responsibility. 
More power to you!” EMANUEL FRITz 
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Forestry VERSUS CLIMATE 


By RAPHAEL ZON, 
Director, Lake States Forest Experiment Station 


The discussion generated by W. K. Woodward’s article, “Where Can Tim- 
ber Be Grown Commercially in the United States” (Journal of Forestry, January, 
1928), revolves around the subject of the effect of climate upon tree growth. 
Woodward’s thesis, in spite of some of his exaggerations and implied inference 
of the inferiority of the Southeastern States as a timber-producing region—an 
inference clearly made in the heat of an argument to be taken seriously—,served 
a useful purpose. In so far as Woodward’s main point is concerned, namely, that 
the North can grow timber just as fast and of as good quality as any other 
region, it remains unshaken in spite of several attacks upon it. 

As a matter of fact, Forbes in marshaling yield tables of his own choosing 
(pages 502 and 504 of the April issue of the JouRNAL or Forestry) only proves 
Woodward’s contention. The yields of eastern white pine in New Hampshire and 
Massachusetts (jack pine as a scrub tree may be overlooked) are greater at 
any period of the rotation than the lobldélly, longleaf, shortleaf, and slash pines 
of the South, with two or three small differences in favor of the loblolly 
pine in the South, especially on Site I and at the ages of 40 and 60 years. 
If this means destroying an opponent’s argument, which Forbes so boldly and 
confidently undertook to do, Woodward’s sleep need not be disturbed 
Forbes proves Woodward’s point even better than Woodward himself. At the 
same time, Forbes failed to point out the real advantages which the South has 
over the North in timber growing, as his own tables would: have enabled him 
to do. 

Yet, neither Woodward’s nor Forbes’ yields are thoroughly convincing. 
The yield data, which Forbes marshals, are unquestionably the best that are 
available in this country. But, even they are not entirely comparable. As he 
himself points out, they are based in many cases on different degrees of utiliza- 
tion, and in the case of yields in board feet some of them are expressed in 
terms of different log rules. What is even more important, however, the plots 
were selected by many different people with divergent ideas of what constitutes 
a fully stocked stand. The field data were worked up by different methods and 
with a different degree of accuracy. Furthermore, they do not refer to the 
same species but deal with different species and the sites are not comparable. 

At the best, then, our yield tables can merely serve as indications or tenden- 
cies, but do not furnish absolute values. 

To get at the truth of effect of climate upon tree growth, one would have 
to compare the growth of the same species within its northern and southern 
range; the plots would have to be selected and the measurements worked up hy 
the same person in units of measure that would give full expression to the 
entire growth of the stand. Since we have not yet yield tables of this character 
in our own country, it is necessary to turn to some of the European yield studies 
in search of an adequate answer. Fortunately, such comparative yield studies 
were made in a country whose vastness permitted a comparison of the yields 
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of the same species throughout a wide range—from north to south—, Russia, 
whose conditions are not unlike those of the United States. 

In Russia there is a series of comparative yield tables prepared by Count 
Vargass—an investigator of high standing—whose yield tables are among the 
classics of forest mensuration, not only in Russia but in the whole of Europe. 
I have selected the yield tables in two provinces, one in the north lying close to 
60° northern latitude, and another in the south at about 52° northern latitude. 
The northern Russian province, as far as physical conditions of growth are 
concerned, is not unlike the northern part of Minnesota and Canada. The 
southern province partakes of the characteristics of our States of Maryland, 
Indiana, and Ohio. The two species selected are Scotch pine and European 
white birch. Here, then, are the same species but growing in distinctly northern 
and southern regions. The values are expressed in cubic feet. The sample 
plots were selected in both provinces, and the field data were worked up 
exactly in the same manner by the same person. For the Scotch pine the yield 
tables are for fully stocked stands on the best soils only. For the birch, a com- 
parison is made for five site classes. The results are given in the two tables 
below. 

AVERAGE ANNUAL GROWTH OF SCOTCH PINE 


Years Cubic feet per acre 
Northern Province Southern Province 
20 59 83 
30 68 102 
40 75 112 
50 82 115 
60 87 114 
70 90 III 
80 92 105 
90 92 98 
100 gI or 


AVERAGE ANNUAL GROWTH OF BIRCH 


Cubic feet per acre 


Yrs Site 1 Site 2 Site 3 Site 4 Site 5 
N-P.* “S.P.f'= “NPS. NPS SPE ENP SP.) = hee 
20 61 78 Sie a7 40 44 x Fe cee 20. Set 24 
30 68 87 57 66 455252 36 = 40 23-298 
40 76 86 61 68 49 56 40 42 26 =: 28 
50 80 82 66 68 54.54 43 40 29 637 
60 84 76 71 65 58S ASes 37 ‘eee?! 
70 86: =276 10 mtd 60 47 46 34 — 
80 Ye re ee IS 5S eed Ue es —_- = 


* N.P.—Northern Province 
{ S.P.—Southern Province 
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The greatest annual increment of Scotch pine in the southern province ex- 
ceeds that of the northern province by 33 cubic feet, or about 25 per cent. This 
maximum increment, however, occurs when the average tree in the south is 
50 years old, has a height of about 71 feet and a diameter of 9 inches. In the 
northern province, the average tree at the time of its highest annual increment is 
from 80 to 90 years old, has a height from 78 to 83 feet and a diameter between 
10 and 11 inches; that is of dimensions yielding higher and therefore more 
valuable grades of lumber. In the case of sawlog timber production and 
long rotation, the difference in the increments in the two regions decreases, and 
at the age of 100 years disappears entirely. At a rotation of 100 years, the 
annual increment in both the northern and southern provinces is about 91 
cubic feet. At this age the average tree in the northern province has a height 
of 88 feet and a diameter of a little over 12 inches. In the southern province 
the average tree has a height of 100 feet and a diameter of 14 inches. 

In the case of the birch, its growth in the south is greater in youth than in 
the north. Its average increment culminates earlier, especially on the better 
soils, but the absolute figures of the maximum average growth in the north 
are higher. This means that the rotation for birch in the north must be longer, 
but the yield will be greater in the north than in the south. In the south the 
species grow faster, when they are young, and culminate their growth at an 
earlier age. If the purpose is to grow pulpwood, mine props, or forest products 
requiring short rotation, the south is the more favorable region for timber 
growing. If, on the other hand, the purpose is sawlog material, and that means 
long rotations, the north is fully equal, if not better, than the south for timber 
production. 

Forbes’ own tables show that slash pine at the age of 20 years on Site I 
has a yield of 3,500 cubic feet, or 10,500 board feet, while no perceptible yield 
is available for eastern white pine at this age. But beginning with 4o years 
the white pine outstrips the slash pine. 

A pertinent point, which apparently has been so far lost sight of in the 
discussion of the comparative advantages of one or another region in timber 
growing, is the factor of forest practice. Cultural operations, such as thinnings, 
improvement cuttings, and proper silvicultural management can overcome to a 
great extent any climatic advantage that one region may have over another. 
This is clearly brought out by comparison of yield tables in the southern province 
of Russia with some German yield tables of spruce in Baden. The climate of 
the southern province on the whole should be more favorable to the growth of 
spruce than that of Baden. Yet, because of the care that the German forests 
were receiving and which was lacking in the Russian forests of the south, the 
yields of spruce in Baden are much greater than those in southern Russia. 

The moral is that that region will produce most timber and of the high- 
est quality in which the forests are best taken care of. It is not so much what 
Nature itself can do for the forest, but what man can contribute to timber 
growing that aparently counts for most in the long run. We foresters do 
not make the climate, so we cannot very well brag about it. We can, however, 
influence the growth by proper management. Let us take more pride, then, 
not in the climates of the region in which we happen to live, but in our own 
efforts to make timber grow faster and better by understanding and knowledge 
of our forests. 
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WueErE CAN TIMBER BE GROWN COMMERCIALLY IN THE 
UNITED STATES? 


Comments by ArtHur D. Reap, Resident Forester 
Long-Bell Lumber Co., DeRidder, La. 


Mr. K. W. Woodward undertook quite a job when he attempted to prove 
in the January Journar that of certain timber regions in the United States 
in which the rate of tree growth is fairly equal, some regions, as the Pacific 
Northwest and the Eastern White Pine are more valuable, considering 
them from the viewpoint of rapid timber production, than others (notably the 
South). 

To me, Mr. Woodward's article would have been more convincing if he 
had drawn his conclusions from personal study, observation and residence in 
these different regions rather than from tables. I know that he has had much 
experience in many, perhaps all, of the regions he names but has it been with- 
in the last few years? Trees grew no doubt 15 years ago as they do now 
but many new factors relating to forestry have now entered into these regions. 

Surely a country such as the South where a man can cut sawlogs in a 
dense stand of pine—pines which grew 12 to 14 inches in ten years—and say, 
“I chopped cotton on this very spot when I was a boy forty years ago,” must 
have some future for it in commercial forestry. Granted that these are individual 
trees and the areas are above the average as to soil and prior cultivation, does 
it look reasonable to dismiss such a country with a gesture as not worth 
considering from the standpoint of rapid growth? Is not the rapid growth 
of individual trees and stands as good or better a standard by which to judge 
the possibilities of growth for different regions than the tables by which Mr. 
Woodard attempts to prove his point? This shows the possibilities and one 
can deduce from it the general average. It is not a question open to proof 
by mathematical accuracy. One assumes that Mr. Woodward’s tables are built 
up or compiled from his bibliography. Are they really of much value then 
for his purpose? Do they carry much weight? A conglomeration of tables 
showing everything for all species for all regions and gathered and compiled 
by everyone. The territory involved is too large—conditions are too different. 
Mr. A. E. Wackerman in his excellent criticism of this article in the March 
JOURNAL points out that earlier tables and data can become antequated and 
unreliable. 

Departing a little from Mr. Woodard’s main them—rate of growth—there 
is more to consider in commercial forestry than rapid growth only. To the 
South’s advantage there is the topography making easier logging, no time lost 
by bad weather, cheaper labor, the growing market for posts, polts, ties, and 
pulp wood which will utilize thinnings as fast as it is necessary to make them, 
a growing agricultural settlement which will create a home market for all 
classes of material. Artificial reforestation can be done here, from the nursery 
to the field planting, much cheaper than in the north and, I believe, with 
greater chances for success. 

I know very little about the White Pine region and my observations of 
the Douglas Fir and Southern Pine countries are limited to Western Wash- 
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ington and Louisiana respectively, but I believe that most foresters will agree, 
after a careful survey of the West Coast and the South, that there are possi- 
bilities here for greater profits in commercial forestry than in the Northwest. 

When the present status of forestry in the South is considered, Mr. 
Woodward’s deduction, that this is almost the poorest region in the United 
States in which to practise forestry, is a very dangerous and misleading one 
to make. He should either admit that he was hasty in his conclusions or 
offer more data and sound argument to substantiate his claims. 

Our forests should be able to sustain easily an annual cut of forty billion 
feet; our present statistics do not prove this, but then, these statistics fail to 
consider a number of factors that are operating to put off the day when the 
last virgin tree is cut and which will give present and future young growth 
a chance to reach merchantability before it is needed. The seventy billion feet 
that our forest land is estimated to be capable ultimately of producing annually 
under intensive management is thus more than ample to take care of our lumber 
demands and leaves a lot to spare for possible export, pulp and other new de- 
mands. But if the lumber industry does not actively defend its present natural 
markets, or if it fails to seek new ones for those it must give up, and wood is 
thereby displaced too extensively by other materials, we might expect ultimately 
to actually be growing more wood than we can use. Such a condition is not at 
all impossible because the public is being taught by the producers of substitute 
materials to refrain from using wood and thereby aiding in saving our re- 
maining forests; there is frequent inference also that to use wood at all is 
to waste our forests. 

Remembering that the public has the choice now of wood as against many 
substitutes, and that it buys that which is promoted or merchandised best, it 
is obvious that foresters have a very real “stake” in the promotion of the use 
of wood by the lumber industry, no matter how commercial it may seem to 
them. Some day a forest may be converted by totally different means than by 
saws, but as long as lumber is the principal product of the forests, foresters might 
as well begin believing in it and helping the lumber industry in its fight against 
its substitute enemies. To the best fighter will go the victory, and victory for 
the lumber industry will mean its greater prosperity and healthier state of 
mind to cultivate an interest in the practice of forestry. Every dollar it spends 
on trade promotion helps to make the ultimate practice of forestry on private 
lands more feasible and therefore makes the hopes and dreams of foresters 
more certain of realization. It may be countered that during past prosperous 
times the lumber industry has evinced nothing but antagonism to forestry. 
That may be so. Much blame rests upon the industry itself for the public’s 
unfriendly attitude toward it. An entirely different state of mind prevailed 
then, and furthermore lumbermen were too heavily loaded with timber to need 
to worry about growing more. MHandling the forests as a crop was a new 
idea. Now, with the remaining virgin stands very definitely limited, the operator 
is wondering about the future. He is not likely to pursue his new interest 
in forestry very far if he cannot make a fair profit in his present business 
and he will certainly not spend a dollar growing more trees if he comes to 
feel that there will ultimately be an insufficient market for the wood. 
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Perhaps if trade extension were recognized as “public education,” it would 
taste better. “Use wood wherever it will serve the purpose” should be the 
slogan of every forester. 


OBSERVATIONS ON CAPE Cop 


By R. R. FensKa, Forester 
Massachusetts Forestry Association 


Cape Cod, called the “right arm” of Massachusetts, is that narrow hook- 
shape strip of land projecting into the Atlantic Ocean from the southeastern part 
of the state. It extends about 35 miles east and west and 25 miles north and 
south, with an average width of five to seven miles. It was at the end of 
Cape Cod at what is now Provincetown that the first landing of the Pilgrims 
took place, November 21, 1620 and from which they sailed a month later to 
Plymouth Bay and established Plymouth Colony. 

When these early settlers built their first homes on the Cape they found 
forest conditions very different from what they are today. Instead of miles 
of scrub oak and pitch pine that we find now there were the white, red and 
scarlet oaks, black and yellow birch, beech, pig nut hickory, red maple, white 
pine, hemlock, juniper, southern pine cedar and of course the present predomi- 
nent pitch pine. 

Such industries as ship building, glass factories, brick yards and salt 
works soon made heavy inroads into the forests, especially to the virgin stands 
of pine and oak. Besides great quantities of cordwood were shipped via water 
to Boston on the north and New York city on the south. Sheep by the 
thousands and cattle by the hundreds once grazed in these forests. In the 
early proprietor’s records occur prohibitions against the boxing of pine on 
the common lands; also place names such as “Turpentine Road” and “Tar 
kiln road” indicate a turpentine industry in the early part of the eighteenth 
century” Traces of old charcoal pits are to be found in the towns of Bourne 
and Sandwich—the product of which probably was used at the iron furnaces 
of Tremont and Carver. Devastating forest fires have occurred at such frequent 
intervals that instead of the big oak and white pine timbers which the early 
settlers found and used in ship building and the construction of their homes, 
(many of which are still standing) we have today vast unbroken areas of 
scrub and stunted oaks and pitch pine. Cordwood is the only merchantable 


forest product today supplying the local fuel market and one remaining brick 
yard. 


*“A first course in American History” Book I, by Jeanette R. Hodgdon, 
Pages 106-108. 

*“At a proprietors’ holden in Sandwich the ar1st, June 1714—Some 
meeting the proprietors did appoint Lieut. Matthias Ellis Senr, Mr. Edmund 
Freeman Senr and Ebenezer Wing as Agents in the proprietor’s behalf to 
let out any pine trees that are already boxed upon the Town Commons 
without the proprietor’s consent for such time as they shall think convenient 
and the money or produce thereof to be for the use of the whole propriety.” 

(Extract from the Woodlot Book of the Town of Sandwich, Page 49) 
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The term scrub oak is used locally to designate both the stunted and 
poor stands of sprout white, scarlet and red oaks as well as the true scrub 
oak, which of course never gets large enough for even cordwood material. 
The yield of these scrub (sprout) oak stands average not over one-eighth of 
a cord per acre and the pitch pine little more. 

Cape Cod on account of the sandy soil, high winds, pitch pine areas and 
large number of tourists during the summer season, prevents one of the 
worst fire hazards in eastern United States. It is the recurrent forest fires 
that are responsible as much as anything for the poor forest types we find 
on the Cape today. 

It is in this area that the well-known experiment in fire prevention is 
being carried on to determine the money value of education and patrol in the 
prevention of forest fires. During the past two years (1926-1927) in which 
the experiment has been carried on, it has been demonstrated that with 7 per 
cent less money spent in the total cost of education, patrol and suppression, that 
was spent during a like period for suppression alone, in the years before the 
experiment was started, the losses in acreage burned over have been reduced 
by 74 per cent. 

To a forester, one of the most interesting things on the Cape are the 
forest plantations. Some of these are among the oldest in this country and 
afford an opportunity for conclusions on reforestation and forest management. 

A study of the Scotch pine plantations on the Cape will easily convince 
anyone that it is a poor policy to use this tree for any more future reforesta- 
tion projects. Not only is the bole of the tree crooked and of poor quality, 
but when planted in pure stands it deteriorates after 40 years to such an 
extent that one pure Scotch pine plantation 46 years old (John Kendrick, 
South Orleans*) has only a few scattered live trees standing with the remainder 
of the area occupied by dead “rampikes,” a young scragly growth of scarlet 
and white oaks and the windfalls of the dead Scotch pine on the ground. 

An adjoining plantation of mixed Scotch and eastern white pine planted 
at the same time as the above mentioned pure Scotch pine plantations has 
done better. Just what beneficial effect the white pine has on the Scotch pine 
when grown in mixture is difficult to say. It may be that the relatively more 
tolerant white pine preserves a more favorable ground or forest floor condition 
which the intolerant Scotch pine in pure stands does not. 


*Report of the Cape Cod Reforestation Committee, Massachusetts For- 
estry Association, 4 Joy Street, Boston, Mass., Oct., 1927. 

“This plantation of 7 acres was made in 1882 with a spacing of 4 x 
4 feet. Part of it was planted as pure Scotch pine, part as pure white pine, 
part as a mixture of white and Scotch pine and the remainder as pure Euro- 
pean Larch. An attempt was made to plant in rows but through natural and 
artificial thinnings, this regularity has almost disappeared. A quarter acre 
sample plot in the mixed Scotch and white pine gave an average D.B.H. 
of 10 inches and a height of 48 feet. Yield per acre was 13,400 B.F. of 
which 20 per cent was white pine and 80 per cent Scotch pine. This gives 
only an average growth of 291 B.F. per acre per year. An average white 
pine stand will double this rate for a 50 year rotation in this region. 
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In a young plantation of Scotch pine a heavy snowfall does great injury 
in breaking off the brittle branches. 


Insects and field mice are another source of worry to the owner of a 


Scotch pine forest approaching maturity. 
Everything considered, there is nothing in favor of Scotch pine over our 
native species and a lot against it. <i 


Forestry’s STAKE IN THE PROMOTION oF Woop 
By Emanuet Fritz, University of California 

What is the principal aim of forestry? Is it to grow wood or is it to 
grow trees for the sake of the trees themselves, and to put the soil to work 
without regard to costs and returns? Do foresters believe in wood as a de- 
sirable and important material? Do they realize that if the public is weaned 
away from the use of wood by the glib representatives and clever and often 
misleading advertisements of the manufacturers of substitute materials, the 
principal reason for the existence of foresters is removed? That there are 
still a few foresters who lack a proper appreciation of the inter-relationship 
of forestry, lumbering, and the use of wood, and of the fact that forestry 
has a practical rather than a sentimental goal, was evident at the recent annual 
meeting of the Society of American Foresters in San Francisco. A _ few, 
imbued with the crusaders’ spirit, and loath to give up their antagonism to 
lumbermen and their methods, are apparently ignorant of the changes in the 
latters’ interest and methods that have taken and are still taking place, and 
especially are they unaware of the changing position of wood in our national 
economy. It is to this group, happily a minority, that this discussion is directed. 

Toward the close of the annual meeting in San Francisco there was in- 
troduced a resolution endorsing the regional and national trade promotion pro- 
grams of the lumber industry and urging the active interest and support of 
foresters. The gathering voted almost unanimously to express interest and 
faith in the value of the trade promotion programs, but the reading of the 
resolution in its original form, which carried as a preamble the specification 
that forestry on private lands, is dependent upon hte continued use of wood 
and the profitableness of the lumber industry, precipitated so much discussion 
that it left some in doubt as to whether some foresters are interested beyond 
or outside the actual process of establishing forests. Among the objections 
raised were—that the resolution sounds too commercial; that wood will be 
used in any event provided it serves the purpose better than a substitute; and 
that foresters, by the adoption of the resolution, acknowledge a fear that the 
use of substitutes tends to deprive them of their jobs. 

Well may foresters be concerned about the future of forestry. The prac- 
tical and economic handicaps are many but a new and sinister one is the danger 
that the market for wood will be very greatly restricted, if not lost almost 
entirely for certain grades. There is only one known use of any consequence, 
for which only wood is most satisfactory—railroad cross ties—and even for this 
use other materials are being used. A producer of steel ties recently attempted 
to stampede the public by condemning the use of wood ties as unsafe and as 
an unnecessary drain upon our forests. For all other uses wood is no longer 
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an absolute necessity and the number of substitutes being promoted to displace 
wood is increasing almost every month. Furniture is being made of steel, 
so is interior trim; in current magazines are advertisements promoting the use 
of steel not alone for every bit of trim and the built-in fixtures for a resi- 
dence, but the studs, joists, and lath as well. Even the Forest Products Labora- 
tory is investigating the possibility of making synthetic boards from straw. It 
is not a question today of which material is best for a given use—wood or 
one of its substitutes—but which is advertised, “promoted” and merchandised 
the best. The public buys from trade literature and advertisements and de- 
cisions are too frequently made on price or as a result of the cleverness of 
the promoters’ sales talks and advertisements. Unfortunately many of the sub- 
stitutes aim at the uses now met by common lumber and sawmill by-products, 
such as sheathing, fencing, barn boards, boxes, lath, shingles, and others. Even 
concrete-form lumber is being displaced by steel forms. The marketing of these 
items is important from the viewpoint of conservation and for making it pos- 
sible to maintain a reasonable price for the higher grades of lumber. Further- 
more, foresters should remember that the second growth which they are recom- 
mending land owners should raise, will be largely of common grades—the 
very grades now being displaced on a wholesale scale. The day is past when 
we must depend upon the forest for our major building and industrial ma- 
terials, except perhaps during national emergencies, as in war time. Anything 
now made of wood can be made of a substitute material and the resultant 
products in many cases, are very satisfactory, though not necessarily superior 
in all respects to those made of wood. Many of these new materials will 
remain and become, in part at least, standard or desirable alternates for wood. 

There seems to be a fear among a few that the several trade extension 
programs may be so successful as to increase the use of wood to the point of 
making the drain upon the forest really dangerous. This is an idle fear. Our 
present consumption of lumber is about thirty-five billion board feet a year. 
It has averaged between thirty-five billion and forty billion for over thirty 
years, and has not increased along with our increase in population in the same 
period from seventy-five million to one hundred and fifteen million, and our 
much more lavish use of building and industrial materials of all kinds. The 
per capita consumption has acually decreased from about five hundred in 1900 
to three hundred board feet at present. It is due to drop still more, probably 
to below two hundred feet, seventy-five years hence, but this drop need cause 
no concern because it will be compensated for by the increased population if 
wood is not displaced by substitute materials. A high per capita consumption 
reflects a rapid growth of development. California, Oregon and Washington 
have the highest rate of consumption—at present nearly nine hundred board 
feet per capita. Can it remain so high? Decidedly not. Such high rates occur 
only while a region is undergoing an intensive period of expansion when vast 
quantities of lumber are needed for new construction. The building boom 
in Florida, for example, jumped the per capita consumption about two hundred 
board feet. After a community settles down, its needs for wood, and for other 
materials too for that: matter, are small for new construction and limited 
mainly to operation and maintenance. In our more stable States the per capita 
consumption is already very low. In Connecticut—probably our most densely 
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populated state—it is one hundred and eighty-five, in Massachusetts it is two 
hundred, in New England as a whole, two hundred and fifteen, in New York 
two hundred and ten, in Pennsylvania two hundred and twenty, in Ohio two 
hundred and forty, and in the Prairie States it averages two hundred and 
sixty-five board feet. In the country as a whole it is about three hundred. 

There is an intense competition between wood and its competitors for the 
existing markets, and there is grave danger to the lumber industry—and there- 
fore to forestry—that the per capita consumption will be reduced unnaturally 
by substitutions. Trade extension will have paid for itself if it accomplishes no 
more than stopping these losses of markets and if it maintains the total annual 
consumption at its present period average, or between thirty-five and forty 
billion board feet and at the same time secures for the producer a fairer price 
for his lumber. Doubtless the most sanguine of the lumbermen will be satisfied 
with no more than this. In the case of the lumber industry, prosperity is not 
necessarily coincident with greater consumption of lumber, it actually may 
mean a smaller ultimate profit because of the overconfident increase of produc- 
ing facilities and the sacrifice of stumpage in the rush to participate in a 
temporary prosperous period. The rush to produce more may in itself be the 
cause of the cessation of the prosperity. No greater cut than forty billion feet 
a year should be desired or expected. Suppose we have a population of one 
hundred and fifty millions in 1950 and suppose also that by that time—only 
twenty-two years hence—the per capita consumption has dropped to two hun- 
dred and fifty feet. The total annual consumption would still be as much as 
thirty seven and a half billion feet. If, in seventy-two years, or in the year 2000, 
our population has increased to two hundred million and our per capita con- 
sumption has dropped to the level of what it now is in Massachusetts—two 
hundred—our annual lumber demand will reach forty billion feet. 

Norway spruce has also been planted on the Cape both for shade trees 
and as plantations. This tree makes an excellent growth up to 70 years but 
after that it becomes “stag-headed,” is easily wind thrown and the stand 
disintegrates. For a rotation of 50 to 60 years, Norway spruce is a good 
tree to plant in this region. 

A tree which gives great promise on the Cape is our native white 
spruce. No plantations of commercial size are known here but where it has 
been planted as a shade tree or on estates it has done very well. It is a 
tree that grows as fast or faster than Norway spruce and trees 60 to 70 
years old give no sign of slowing up or “going to pieces.” 

One exotic that has done well on the Cape is the European Larch. Several 
plantations of commercial size exist and all are doing fine. The trees grow 
straight, tall and of good quality. The only objection is the growth of “brush” 
and perennials which come in under the cover of the larch due to the great 
amount of light coming to the ground floor through the light crowns. One 
owner has kept this rank growth down by pasturing the lot. 

The large white oaks on the Cape have all been killed by the gypsy 
moth. Only the dead trunks of the trees remain and present mute evidence 
of the destructive work of this insect. If this pest would only devour the 
foliage of the lowly scrub oak as well as that of the larger white oaks there 
might be some justification for its existence but alas such is not the case. 


NOTES 721 


The most feasible way to eliminate the scrub oak is by under planting with 
white pine with the idea of eventually over-topping and shading out the scrub 
oak. This has been successfully accomplished on the Martha’s Vineyard State 
Forest with a white pine plantation only 12 years old, and on the Myles Standish 
State Forest in Plymouth. Since there are no wild currants or gooseberries 
on the Cape, blister rust is not found in this region. Not a great deal of 
damage by the white pine weevil has been observed. 

All the Norway pine plantations on the Cape are in an excellent condition. 
They are growing as rapidly as the white pine, produce a clean bole and 
apparently have no insect enemies or fungus diseases. It seems to grow in 
a pure sandy soil the same as the pitch pine and yet makes a great deal 
better growth both in diameter and height than the latter. It is a tree 
we have not given enough attention in our reforestation projects. 


~ 


SUMMARY 


1. There is no justification for planting Scotch pine in favor of our native 
white pine or Norway pine. 

2. Norway spruce with a rotation over 60 years is not recommended. With 
white spruce a longer rotation seems possible. 

3. European Larch is a good tree for reforestation on Cape Cod. 

4. Underplanting scrub oak with white pine in order to over top and shade 
out the scrub oak has been successfully demonstrated with a twelve year 
white pine plantation. 

5. Norway pine makes a good growth on sandy soil, has no insect enemies 
or fungus disease, and should be used more for reforestation projects on 
Cape Cod and in New England. 


Periopic RAIN GAUGE READINGS 


By J. Roeser, Jr. 
Rocky Mountain Experiment Station 


Quite recently a report from one of the western Forest Experiment Sta- 
tions, outlining a proposed experiment for measuring the amount of precipita- 
tion intercepted by the crowns of coniferous trees under various densities of 
canopy, was received. In this, the writer expressed some apprehension as to 
the probability of procuring reliable results from rain-gauge readings, when 
these are made at too widely separated intervals. This question also came 
up in our work several years ago when it was desired to obtain precipitation 
data at a point which could not be visited very conveniently oftener than once 
a week. To get some positive results, a standard 8 inch Weather Bureau rain 
gauge was set out in close proximity to the regular gauge which is read daily 
at the Fremont Experiment Station. ,The gauges were placed about three feet 
apart, on an open south exposure, where interference is nil and evaporation 
probably as great as at any point which could be selected in the vicinity. The 
gauges were, however, placed in the ground so that only 8 inches of the upper 
end of each was exposed. The results obtained are herewith tabulated. 
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Inches of Precipitation 


Date of }=|———————— No. of No. of Days be- 
Reading In Weekly Total for Days tween last rain 
Gauge Week in With Rain and weekly gauge 
Daily Gauge reading 
July 4 0.36 0.35 3 3 
11 0.82 0.80 3 2 
18 0.47 0.48 2 4 
25 0.99 0.99 if 1 
August 1 Data lost — =- _ 
8 1.87 1.86 5 1 
15 1.47 1.47 5 1 
22 1.04 1.00 7 1 
29 0.82 0.79 6 1 
Sept. 5 0.34 0.33 2 1 
12 0.04 0.05 1 7 
19 0.93 0.92 3 1 
26 0.85 0.86 2 1 
October 3 0.47 0.48 5 3 
Total 10.47 10.38 


It will be seen that the total catch in the weekly gauge for the three 
months’ period from midsummer to mid-fall exceeded by 0.9 per cent of the catch 
in the daily gauge. This difference in favor of the former is due to the fact 
that the fractions of 0.01, which are dropped in the daily reading, are cumu- 
lative, and frequent rains tend to accentuate this discrepancy. The greatest 
excess over the official catch is 4 per cent, and except for the Sept. 12 reading, 
the greatest deficiency was somewhat over 2 per cent. Of chief significance, 
however, is the Sept. 12 reading. Only one shower occurred during the period 
concerned, and it came almost immediately after the tube had been emptied 
the previous week. 0.05 inch of rain fell and during the week loss by evapora- 
tion amounted to but 0.01 inch within the measuring tube, which is protected 
by the receiver. 

Under conditions existing under a stand of trees with the added pre- 
caution of protecting the gauge by sinking it in the ground, there should be 
no hesitancy about accepting weekly rain gauge readings as representing practi- 
cally 100 per cent of the possible catch. This applies only to open season con- 
ditions, when the rain gauge catch can be used. The results which have been 
obtained by us to-date for snowfall, using the overflow-can only, are unreliable 
as a basis for any definite conclusions. 


A SPECIAL SLIDE-RULE FOR FORESTERS 


An interesting improvement of the ordinary slide-rule so often used by 
foresters on mensuration problems has recently been evolyed which more 
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completely meets their specialized needs. S. Troell, a district forester in 
Sollefta, Sweden, has figured out an arrangement that has the regular form of 
a slide-rule, 6” long and 114” wide, yet with special scales and graphical 
presentations which makes possible a large number of the more involved calcula- 
tions which a forester must often carry out. 

For instance, besides the regular multiplying, dividing, squaring and root 
taking of the common rule, scales are provided by which areas of circles can 
be read-off with a single setting in either square inches or equivalent metric 
values. A scale is even provided for bark thickness, so that basal area figures 
can be expressed for inside bark or outside. Reduction of lengths from inches 
to centimeters or visa versa can be carried out automatically. The cubic volume 
of cylinders can easily be computed by means of the rule, either in cubic feet 
or meters, by merely setting the diameter and length on the scales. 

By a combination of the scales, it is possible to figure basal area incre- 
ment and problems using 1.0p" values, thus simplifying many problems. 

The slide-rule accommodates, through graphical scales, problems involving 
form height for varying heights and form quotients for different tapers and 
dimensions. 

On the back side of the rule is presented graphically the Hdjer stem 
curve, with which it is possible to fit stems into different classes. 

Such a slide-rule sells for about $4, with a 50 per cent ad valorem tax 


on import into this country. ene eee 


ForRESTRY IN FINLAND 


Professor A. K. Cajander, Director General of the Forest Service in 
Finland, writes as follows under date of February 5, 1928, concerning recent 
developments in that country: 

“The past year has witnessed much progress in the field of forestry. 
Public opinion has developed favorably, but most important of all a forester, 
Forstrat Pekkala, has served as Minister of Agriculture. In the national budget 
the positions for forest cultivation and swamp drainage were doubled, a state 
sulphite mill with an annual production of 38,500 tons of pulp will be erected 
in northern Finland, and two new professors were added to the forest re- 
search institute, one for swamp drainage investigations and one for forest sta- 
tistics and economics. 

In the Reichstag several important administrative proposals are under 
consideration. Among these are measures concerning the drainage of swamps 
and the forestation of other waste lands, the reorganization of the work for 
the encouragement of private forestry, and the establishment of several natural 
parks. 

In April one of our scientists, Dr. V. Auer, will go to Canada for the 
second time and probably later to South America to conduct some swamp 
studies. Possibly Dr. Lauri Ilvessalo will also undertake a trip to Canada 
next year to study forest conditions in such regions as are climatically similar 
to ours.” 
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Dr. SCHENCK SPREADS IT 


Dr. Carl A. Schenck, German forester, and director of the late Biltmore 
Forest School, is now making his “fourth last-annual-tour of the United 
States.” F 

He spoke before the North Pacific Section of the Society of American 
Foresters in Portland, on February 13, to a large audience. The Herr Doctor 
is now spreading the doctrine that “timber forestry” (his own definition) is 
not possible anywhere in the world except where it is either subsidized by the 
government directly or the owners can get cheap money (2 per cent, the Doctor 
thought about right) from the government. He further states that “timber for- 
estry” is now being practiced only by states, central government, or by com- 
panies or corporations which have secured cheap government money, or where 
the governments are co-partners in the business. He throws out of consideration 
the forestry of France, Switzerland, etc, as merely “brush forestry.” 

Three years ago when the Doctor was in our midst, he was preaching a 
very different doctrine, namely, that investments in forests and forestry were the 
safest there were in the world, that while the returns from them would not be 
large, as compared with others, that forestry was the safest kind. He gave 
examples galore of how forest investments in Germany had been the only ones 
which had survived the War; actually far more valuable than before, etc.. 

Now he has another bunch of equally as good examples to prove the 
opposite. Herr Doctor says that he has been blind for 34 years (gestures 
here of holding hands before eyes), and only now has seen the light! Having 
seen it, he rushes to us in America to bring us this light, and makes a rush 
trip all over the United States to tell the lumbermen all about it. It was too 
good to keep, in Germany. 

Well, the truth is that the good Doctor was sent over to us by a group 
of German bankers, whose clients have heavy investments in American timber 
bonds, and who are somewhat worried about the low returns from same, and 
to them Government ownership, or government subsidy seems to be a lot safer 
for their clients. The Doctor confessed to a few people while in the Northwest: 
hence the great light which has’ come recently to him. 


Joun D. GuTHriz 


NATIONAL RESEARCH COUNCIL 


WHAT IT DOES IN THE FIELD OF FORESTRY 


The National Research Council, a co-operative organization for the promo- 
tion of scientific research, is founded on the principle of representation through 
the national scientific societies. Taking the Division of Biology and Agricul- 
ture as an example closest to our interests, fifteen societies in both the pure 
and the applied fields of biology are given opportunity (1) to select someone 
from their respective membership to constitute, with several members-at- 
large chosen by the Division as a whole, the membership of the Division, (2) 
to bring to the Council the research needs in their own fields which this body 
may be in a position to encourage, and (3) to take an active part in the 
general work of the Division. The history of the Division has indicated 
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that this plan for serving the Scientific groups of the country has worked out 
unusually well. Already a dozen or so outstanding achievements have resulted 
and are now operating independently as major activities in the realm of 
science. The work of the Council, like its membership, is a continuing 
process and each year as certain projects branch out to stand alone more or 
less, new ones arise. Consequently there is at all times a large list of active 
projects. Those that may be of interest especially to the members of the 
Society of American Foresters are briefly reported upon below. 

1. Forestry Committee. The two principle projects of this committee 
since early 1920 have been: (1) quantitative and qualitative forest increment 
on cut-over lands and (2) standardization of silvicultural practise in the various 
forest regions of the United States. Support for these was furnished by the 
Southern Pine Association to the amount of $10,000 and during the several 
years of the conduct of the investigations additional support was received 
from State and Federal sources as follows: $500 from North Carolina, $1,000 
from Louisiana, $1,000 from the U. S. Forest Service, some from Texas and 
support in other ways. This work was about completed in 1924 and publica- 
tion of the results of the studies is to be consummated through the U. S. 
Department of Agriculture. 

A smaller undertaking but one which proved of immediate value was 
the compilation in 1920 of a bulletin on North American Forest Research, 
published and made available to foresters by the National Research Council. 

The Committee has concerned itself with a number of other equally 
important undertakings, among them the publications of a survey of the 
forest resources of the world. This was compiled under the Committee’s 
direction and, with the assistance of the National Research Council, appeared in 
book form in 1923, publication being handled by the McGraw-Hill Book Com- 
pany. 

2. Glacier Bay National Park. The Division was connected with this 
national project at two different times, first in 1924 when it was asked by 
a committee of the Ecological Society of America to give its endorsement to 
the proposal to have the Glacier Bay Region of Alaska set aside as a govern- 
mental reservation, and again in 1926 when request came to it from Professor 
W. S. Cooper of Minnesota, Dr. C. C. Adams of the State Museum in Albany, 
and Dr. Lawrence Martin of the U. S. Library of Congress, for endorsement 
of a plan for an ecological survey of the Glacier Bay Region. This plan 
as proposed embraced a long-period study of the interrelations between glaciers, 
plant life, and animal life. The Division endorsed in principle the first proposal 
and gave its moral support to the latter. 

3. Biological Abstracts. Since the establishment of the Council, this 
Division in particular has been concerned especially in a study of publication 
needs, with a view to attempting to meet some of these. As a first step in 
this direction was the launching of International Biological Abstracts. This 
abstracting journal expects to cover the whole field of biological and closely 
related sciences. 

For several years prior to the establishment of Biological Abstracts, the 
Research Council gave financial and other support to Botanical Abstracts until 
it might merge with the larger abstracting journal, which support was effective 
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partly in keeping Botanical Abstracts going during this period and partly in 
demonstrating the value of abstracting work of this type. 

4. Committee on Research Publications. The Division has further been 
concerned with a study of the needs among scientific biological journals for 
the publication of original research articles. Dr. C. E. McClung has been 
chairman of this committee during the past few years but inasmuch as he is 
out of the country now for the full year and it is felt desirable to push this 
study this winter, the committee is being reorganized. 

s. Fellowships growing out of activity of the Division. In addition to 
a number of special fellowships, funds for which have been made available 
at various times for the support of particular pieces of research, there has 
been operating since 1923 a major series of fellowships known as the National 
Research Fellowships in the Biological Sciences and designed primarily for 
the training and development in fundamental biological science of individuals 
beyond the doctorate stage. These fellowships do not include within their 
scope agricultural research workers, except as they may be working along 
fundamental lines. The need for fellowships in agriculture is keenly appreciated 
and it is hoped that eventually support for some of this kind may be assured. 

6. Committee on Tropical Research. This is a reorganization of what 
was formerly the Committee on Sub-tropical Biological Institution, which in 
turn was an outgrowth of other committees of the Division concerned with 
tropical biology and agriculture. It has been expedient to change the character 
and personnel of the committee to accord with changes in the character and 
scope of the problems it has had previously before it for consideration. The 
project at present under advisement by the Committee is the establishment of 
a graduate school of tropical agriculture. On the basis of study of a number 
of possible sites and following visits by the Division Chairman of last year 
and the present chairman, the Committee, with the endorsement of the Division, 
is recommending Porto Rico as the most suitable location for this proposed 
graduate school. 

7. Institute for Research in Tropical America. The Institute for Re- 
search in Tropical America was organized, under the auspices of the Division 
of Biology and Agriculture, in January of 1921 for the purpose of “promoting 
research in Tropical America, by exploration, by the establishment of labora- 
tories and research stations, by co-ordinating the efforts of co-operating institu- 
tions, and by such other methods as the Institute may adopt. While the work 
of the Institute may embrace scientific investigations of any nature relating to 
Tropical America, it will include primarily biological research in relation to 
the animals, the plants, the people, the geology and soils, and the climate, all 
with due reference to such aspects of applied biology as medicine, agriculture, 
forestry, and fisheries.” 

Since its organization the Institute has concentrated its energies largely 
upon the establishment of the Barro Colorado Island Biological Station in 
the Panama Canal Zone. The assistance of the National Research Council was 
sought in endorsing this project to the government of Panama to bring pres- 
sure to bear on securing the site desired for this Station. The Council gave 
its endorsement. The reserve was subsequently set aside, and with Dr. Thomas 
Barbour in charge, plans for the establishment of the Station went forward 
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without delay. It has been a going concern since the summer of 1923 and 
has received financial support from various sources. Some seventy-five persons, 
at least, have made use of the facilities at the laboratory during the few years 
of its operation. 

8. Tropical Plant Research Foundation. An organization devel- 
oping out of one of the Division’s committees and which is now inde- 
pendent of the National Research Council, except as the latter serves as its 
fiscal agent, is the Tropical Plant Research Foundation. During the several 
years since its establishment in 1924 the following research projects have been 
undertaken by the Foundation: 


a. Investigation of sugar cane production problems for the Cuba Sugar 
Club. Begun November 1, 1924, with an appropriation of $100,000 
per anum for a five-year period. 

b. Agricultural survey of the Gomez Mefia Plantation, Cuba, for the 
Warner Sugar Company. March to May, 1925, completed at a cost 
of $3,309.76. 

c. Forestry Survey of Eastern Cuba, for the United Fruit Company and 
the Cuba Company. October 1925 to September 1926. Completed at 
a cost of $14,000. Supplemented by a special examination of the 
watershed area in the vicinity of Bafies, Cuba, for the United Fruit 
Company, November 17 to December 16, 1926. Completed at a cost 
of $962.16. 

d. Survey of the sugar cane and cotton districts of western Peru, for 
the National Agrarian Society of Lima. January 1, to May 31, 
1926. Completed at a cost of $6,000. 

e. Library research on tropical woods, for the American Society of 
Mechanical Engineers. Begun August 1926; not yet completed. Appro- 
priation, $915.00. 

f. Tropical forest survey, supported by the Charles Lathrop Pack Forestry 
Trust. Begun March 10, 1927, with an appropriation of $19,500 for 
three years. (Field work to be started November 1, 1927). 


9. Committees on Co-operation. In the initial stages of the Division’s 
development, there was greater need than at present for utilizing every means 
of bringing to the national societies a better understanding of the raison d’etre 
and possible usefulness of the National Research Council, and to this end, in 
addition to the regular representation in the Division membership, committees 
on co-operation were suggested from the societies. For several years these 
committees function, and served the purpose for which they were established, 
but as the Council has become better known to the societies a number of them 
have been dropped by their respective societies. At present but five such 
committees are still in existence, principally because of projects started by 
them and not yet consummated. Among these is the committee on co-operation 
from the American Society for Horticultural Science. Two projects are engag- 
ing the attention of this group, (1) establishment of collections of fruits and 
nuts. in various parts of the United States and (2) survey of research in 


horticultural science. 
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It is interesting to note the evolution of these committees on co-operation 
from merely liaison bodies, as was at first conceived, into active working 
bodies. 

On behalf of the Division of Biology and Agriculture, its present officers 
wish to call the attention of the members of the Society of American Foresters 
to the fact that the National Research Council welcomes the representation on 
it of the Society and that the Division is the unit through which the Society 
secures this representation and to whom it may bring any matters in which 
the Council can be of assistance. The extent to which this Society, along 
with the others included in this one unit, utilizes the Division organization 
as a means to accomplish some of its needs, is the extent to which the Division 
itself will justify its value to the societies. 


A New Naw TuHat PREVENTS SPLITTING 
By Emanuet Fritz, University of California 

One of the outstanding virtues of wood is the ease with which it can 
be worked and fastened. It is one of the few materials which can be securely 
fastened by means of nails. Yet certain species of wood, when nailed close 
to the end or in some cases even some distance from the end, have a bad 
tendency to split when fastened with the conventional wire nails of very moder- 
ate diameter. This deficiency has effectively prohibited employment of such 
woods in certain uses or has seriously impaired their utility. It has seemed 
easier to blame the wood itself than to give thought to the possibility of 
overcoming its tendency toward splitting. A nail is such a common object 
that it has almost gone without notice or thought that it may be largely 
responsible itself for the splitting and that it is capable of improvement. The 
modern wire nail was developed many years ago when it became necessary 
to make nails in greater quantities and more cheaply. Its ancestor was the 
old cut nail, punched out of a sheet; it was square or rectangular in section 
and possessed a perfectly square “point.” Its successor was given a very short 
pryamidal point. This point acts like a blunt wedge and is thus responsible 
no doubt for most of the splitting of certain woods. The old square pointed 
cut nail gave very little trouble in this respect. 

It remained for a lumberman, Mr. Harry S. Stronach, to design into the 
modern wire nail the good feature of the old cut nail, and at the same time 
keep the design such that the nail could be made on modified modern nail- 
making machinery. The Stronach nail is nothing more than an ordinary wire 
nail with a square end instead of a pryamidal point and instead of being 
round for its full length, a short portion is squeezed down to a triangular 
cross section, the corners of the triangle being within the diameter of the 
nail. Having a square end this nail does not act like a wedge but more like 
a punch, cutting a path and turning the wood fibres down on its way, instead 
of forcing them outward. 

This is merely another illustration of how small obstacles are accepted 
as beyond remedy or removal; also of how the utility of wood may be increased 


by a study of the problem and by devising changes in present methods of 
manufacture and use. 
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THE FourtH INTERNATIONAL CONGRESS OF ENTOMOLOGY 


The Fourth International Congress of Entomology meets at Cornell 
University, Ithaca, N.Y., from Aug. 12 to 18, 1928, inclusive. 

The Congress is now assured of the attendance of a large number of 
foreign entomologists especially from Europe. Several countries are sending 
official delegates while rather liberal funds are now available for assisting 
those who are unable to meet the expense of traveling such great distances. 
In addition to the foreign visitors the entomologists of this country and Canada 
are going to attend in large numbers. It is fully expected that the Congress 
will have from 600 to 800 visitors. 

Of special interest to foresters are the sessions on forest insects and 
their control. There are to be at least three afternoon sessions of which 
one will be devoted to a discussion of bark beetles and other coniferous 
insect pests with practical methods of control, one to a consideration of 
silvicultural practices in relation to forest insect control and one afternoon 
given to a consideration of shade tree pests. It looks now as though it might 
be necessary to have a fourth session, particularly since we shall have with 
us several European forest entomologists who are going to read papers. We 
hope to have some very practical discussions of the relation of the general 
practices and principles of forestry to insect control and of the relation of 
the care and management of the forest to insects and insect life. 

It is hoped that foresters will find enough of interest in the program 
when it is finally formulated to feel it worth while to attend some of the 
sessions, at least. GLENN W. HERRICK 

Sect. of Forest Insect Div. 


ERRATA 


The New England Section calls attention to the fact that the purse 
which they raised to reimburse Ross and Merrill for their loss in the Vermont 
flood amount to $234.00, instead of $2.34 as was reported in the April JouRNAL 
on page 556. 

In the March number on page 299, the title of E. Murray Bruner should 
be “District Forest Inspector, U. S. Forest Service.’ Mr. Bruner in the 
past, has served as (Insular) Forester of Porto Rico and Supervisor of the 
Luquillo National Forest, but has never been State Forester of Kentucky, as 
stated in the March issue. 

In the April number of the JourNAL, on page 485, third paragraph of the 
summary, the second sentence should read— 

“Of these, 10.7 per cent are now dead and” etc., instead of “10.7 per cent 


are not dead.” 
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DANA SUCCEEDS *ZON AS EDITOR 


The Executive Council announces that Samuel Trask Dana, Dean of 
the School of Forestry and Conservation of the University of Michigan, has 
been appointed as Editor-in-Chief of the JourNaL or Forestry to succeed Raphael 
Zon as soon as the May issue comes from the press. Dana has generously 
indicated his willingness to accept this serious responsibility. The Council made 
the appointment only after a very thorough canvass of the men throughout 
the profession who seemed best fitted for the task and after consultation with 
all the sections of the Society. The candidates recommended by the Council 
were S. T. Dana, Aldo Leopold, and Ward Shepard. 

The Society is fortunate in obtaining for Editor a forester of such wide 
experience and tested and proven qualities of leadership as Dana. Associated 
with the early development of research in the United States Forest Service, 
he later served as State Forester of Maine and then became the organizer and 
first director of the Northeastern Forest Experiment Station, Amherst, Massa- 
chusetts. Here he made an enviable record of leadership not only in organizing 
the work of his station but in correlating the forest research work of many 
agencies in the Northeast through the creation of a Forest Research Council 
representing all these interests. He resigned from the directorship of the 
Experiment Station to become Dean of the re-organized School of Forestry 
and Conservation of the University of Michigan. He was official delegate of 
the United States Forest Service at the International Forestry Congress in 
Rome in 1926. 

Dana has long taken a leading and constructive part in Society affairs. 
For several years he was the Member of the Executive Council in Charge of 
Admissions, an exacting task which he performed with distinction. As chair- 
man of the Committee on International Relations, Dana laid the groundwork for 
a plan that it is hoped will ultimately provide for systematic exchange of 
foresters between this country and Europe for the promotion of research and 
education. As the outgrowth of this work, Dana was appointed as official 
representative of the Society at the International Congress in Rome. In 1924, 
Dana served as President of the New England Section of the Society and 
in 1925 and 1926 he served two terms as President of the Society. From 
Dana’s long habit of faithful and constructive service to the Society we can 
expect an entirely competent guidance of the Journat from his hands. 
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Society AFFAIRS 


The Balance Sheet and Income and Expense Statement published in the 
February issue of the JourNAL was prepared in order to get it published in 
that issue before an Audit Committee had been over the books. Since that 
time an Audit Committee has gone over the books and a Finance Committee 
has had the finances of the Society under consideration. As a result of the 
work of these two committees and in order to bring the accounts of the Society 
in shape to properly reflect the financial policies being developed, certain 
adjustments have been made in the accounts as of December 31, 1927. These 
are reflected in the following Balance Sheet and Analysis of Surplus and 
supersede those published in the February issue of the Journal. 


CoRRECTED BALANCE SHEET AS OF DECEMBER 31, 1927 


ASSETS 
KGa Weert aMlceres cern ee ie ae Ee $ 5,001.71 
Invested Funds: 
ee Sael Leasirve Gol Ue Bonds Aly 52s an nee cae $ 500.00 
rs oe GOlde bOnde (54 caa aeecera nai ee eae 500.00 
First Mortgage Real Estate Note 6%s, due 
| ELE SA G0 sare me Sa ae SES Se 1,000.00 
Deposit in Equitable Co-operative Building 
ERSSOGIAGIO tore-eeretencir aa ee de a a 1,623.00 
Accumulated Interest on the above deposit .......... 128.48 3,751.48 
Backes timiDOLSa.O fae PDL CALION Setartre acscctvazajartze 4 -se-0 Sie. or oyacw ok area 4,898.60 
CLERC: Siu gh 09 a0 ek 0 8 Sage a ee 229.70 
LSAT SENSED Es eee Oe OS er 95.35 
$14,066.84 
LIABILITIES 
JEN AOS SESYES = ONG 0) (Sere me a a SR erie era $ 552.11 
MB) Thee see atc Pea VAN Oars al ere atone aa oi ctoracs. roster alavascen'e = ocata 139.00 
SMpSeriMMonse paladin. Ad Van Cems iss sins sceharcis «stu suelo seer ore QI.00 
SLMMIRE: <2 aeA su CoE e 0 oo NE DION OP mOR IO Op On en cas erence 10,317.63 
IRESeRVCet Ot ChIMANEM Ea! Il Up ccecrcrecccwalvsisies wlcle ccle sieicwits sos 2,668.00 
Reserve tor Permanent Pund interest <2. 20. s. cee wes oe ws 299.10 
$14,066.84 


ANALYSIS OF SURPLUS 


Surplus as reported on Balance Sheet published JouRNAL oF 

Foktstey, February, 1020° .. 6. 005 40 cs Rive cts cna $13,430.41 
Add: Interest earned during 1927 on deposits in Equi- 

table Co-operative Building Association which was not 

shown in previous balance sheet ..........+++++-++00 64.92 


$13,405.33 
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Less: (1) Correction in inventory of back numbers of 


publications in stock .......... Soe en eancocan $ 145.10 
(2) Correction in amount on deposit in Equitable 
Co-operative Building Association.........+.+++eeeeeees .50 
(3) Interest shown as part of the Permanent 
Fund and also as part of the “Cash in Bank” ........ 65.00 
(4) Amount set up as Reserve Yor the Permanent 
Mund wee cents ag Ea crt thie mi Sree oO EO 2,668.00 
(5) Amount set up as Reserve for the interest 
earned by the Permanent Fund .............s-eeseees 299.10 3,177.76 
$10,317.63 
Signed 


JosrpH C. KiIRcHER 
Chairman Finance Committee 
WitrrAm N. SPARHAWK 
Chairman Audit Committee and Member 
of Finance Committee 
StanLtey L. WoLFEe 
Member of both Finance and Audit Committee 


ANNUAL MEETING ALLEGHENY SECTION, 
SOCIETY OF AMERICAN FORESTERS 
The annual meeting of the Allegheny Section, Society of American Forest- 
ers, was held in Harrisburg, Pennsylvania, March 16 and 17, 1928. The 


attendance was the largest on record, there being nearly 80 members and 
guests present. 


The following papers were presented and discussed: 


The= Allecheny= Forests Experiments station aeerreiterteteetart R. D. Forbes 
The Need of the Allegheny Forest Experiment Station...... J. A. Ferguson 
Forest= Research insPennsyivaniavemeerer eee ee eerie Joe lick 
Research Problems on the Mont Alto State Forest............ J. V. Hofman 
he Key:to! ForesteProductionesasaene cee eee eee Tete GS-2 Perry. 
Forestry. PossibilitiesunsD clewarcesm enter re een enter ee W. S. Taber 
Forest Fire Organization and Equipment...................- C. C. Hogeland 
Use of Graders and Tractors in Fire Line Construction.......... A. C. McIntyre 
Organization for Forest Pires Control.c..... canes ace ene ee Ne as; (Guay 
Analysis of Forest FiresFacts)vc.cos cea ence he oe eee Gye = Witt 


The feature of the annual banquet, held Friday evening at Jackson’s 
restaurant, was the showing of motion pictures taken of the summer field 
trip and several other interesting pictures by Mr. E. C. M. Richards. 


The following officers were elected for the coming year: 


Chairman. . ....3ca,coes oa ae ee ee J._S.. Illick 
Vice-Chairman \y..¢ aut.cseuad eee ee K. E. Pfeiffer 
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ButLer APPOINTS COMMITTEE On INDUSTRIAL FORESTRY 


In accordance with the resolution passed at the annual meeting of the 


Society in San Francisco, President Butler has appointed a committee on in- 
dustrial forestry and set forth his views as to the function of the committee 
in a letter to the chairman dated March 8, 1928. Extracts from the letter fol- 


low: 


At its meeting in San Francisco the Society of American Horesters 
passed the following resolutions: 

(1) “Believing it to be important to the Society that the Survey of 
Private Forestry, begun by a Committee of the Society and partially 
reported on at this meeting by Chairman Allen of the Committee, be 
completed at an early date, we recommend that the survey be prosecuted 
so that it may be brought to a conclusion and its results reported in 
reasonable completion at the twenty-eighth meeting of the Society.” 

(2) “Believing that industrial forestry must play an important part 
in an American forest policy and that the time is now ripe for vigorous 
action in furthering it, we recommend that the Society should establish 
a Committee on Industrial Forestry whose purpose shall be to study the 
problems which seem now to be retarding the development of industrial 
forestry with their relation to public welfare, and to co-operate with other 
agencies toward the solution of these problems.” 

It is a healthy and encouraging sign that the Society wants action 
in respect to its project on Industrial Forestry. Action on a project of 
this character can come only through earnest and co-ordinated effort on 
the part of the membership and through the leadership of the man who 
heads up the work. It seems clear to me that to speed up and broaden 
the Society’s project of Industrial Forestry calls for committee organiza- 
tion, a thing which is now lacking. I am therefore appointing the follow- 
ing committee, representative of each Section of the Society, and am 
designating you chairman: 

Section Represented 
Shirley W. Allen, Chairman 


A. C. Cline New England 

John Bentley New York 

Franklin W. Reed Washington, D.C. 

W. M. Baker Allegheny 

E. F. McCarthy Ohio Valley 

Walter J. Damtoft Southern Appalachian 
E. L. Demmon Gulf States 

Russell Watson Wisconsin 

M. W. Thompson Central Rocky Mountain 
C. L. Billings Northern Rocky Mountain 
Lenthall Wyman Southeastern 

Quincy Randies Southwestern 

Emanuel Fritz California 

Thornton Munger Northern Pacific 
Chester B. Morse Intermountain 


Henry Schmitz St. Paul 
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The organization of this committee and the execution of the work 
is left to you as chairman. The committee will be expected not only to 
carry the work during the present year to a point where a preliminary 
report at least can be made at the next annual meeting but to map out 
and put into execution an organized study of those conditions which appear 
to be retarding the development of Industrial Forestry. The committee 
will be expected to make a brief progress report on its work to this office 
on July 1 and September 1. 

It is the opinion of the Chairman of this Committee that the first thing 
for the Committee to do, is to finish up what it originally started to do, namely, 
to find out who is practicing industrial forestry, how much acreage is involved, 
and where it is located. For this purpose there has been suggested a “survey” 
as we have been calling it, or “inquiry” as it may be more properly called. 
We need not be too particular at first about our definition of industrial forestry. 
Franklin Reed has suggested a short definition which may be taken as a guide. 
It is this: “Industrial forestry is the conscious effort to grow timber crops 
commercially.” ; * 

Such a definition is certainly broad enough to cover all types of effort. 
As a further guide to those of the Committee seeking information from in- 
dustrial organizations it has been suggested by a group of members of the 
Washington Section that the questionnaire form as published on page 266 of 
the February, 1928, issue of the JouRNAL be used. This does not mean that the 
questionnaire should be sent to the companies concerned, but that the items 
listed will suggest what we want out of this inquiry. If the answer to a lot 
of the questions is “nothing,” we ought to know that. 

Whether or not the Committee will be able to make a creditable report 
at the 28th annual meeting of the Society on the big task outlined for it 
in resolution quoted in President Butler’s letter, is frankly doubtful. On the 
other hand, if with the help of all the members of the Society, the Committee 
can clean up its original assignment, the 28th annual meeting will furnish 
a fine opportunity to start interpretation of the results and to plan the more 
difficult inquiry into the “problems which now seem to be retarding the de- 
velopment of industrial forestry, etc.” 


Notes ABoutT FORESTERS 

Franklin W. Reed who for the past several years has been associated 
with Benedict and Rue, forest engineers in Washington, has been secured by 
the National Lumber Manufacturers Association to investigate the status of 
industrial forestry. Reed has been a frequent contributor to the JouRNAL OF 
Forestry and other publications, and an unusually active member of the So- 
ciety. : He was recently employed by the joint committee of the National Parks 
Association and The American Forestry Association to direct a survey of the 
recreational resources of all federally owned lands. This is one of the surveys 
undertaken by the National Conference on Outdoor Recreation. The report 


will be printed very soon. Reed is best known to many foresters as former ~ 


District Forester of the eastern division in which capacity he served for five 
years. 
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Lyle F. Watts who has been an assistant in forest management in the 
Intermountain District has been appointed as professor in the new school of 
forestry at the Utah Agricultural College. His appointment is effective July 
1. Watts was graduated in forestry at Ames, Iowa, in 1913, and has figured 
largely in national forest work in Idaho and Utah. He is best known for his 
splendid record in the Idaho National Forest where he developed a forest pro- 
tective system noted for its effectiveness. Watts returns to Ames, June 1, to 
receive a master degree in forestry. 


Shirley W. Allen took up his work as extension professor of forestry 
at the University of Michigan on April 1, after four years service as forester 
for The American Forestry Association. His work at Michigan will be cen- 
tered on schools and service clubs with the idea of introducing forestry into 
courses in other subjects taught in the schools of the State and of working 
out constructive projects for organizations which are looking for definite op- 
portunities along forestry lines. 


SociETY oF AMERICAN FORESTERS 


REPORT ON ADMISSIONS, 1927 


The membership was increased through elections during 1927 by a net 
total of 132,128 Members, 2 Senior Members (in addition to 21 transferred 
from the Member grade), 1 Associate Member, and 1 Corresponding Member. 

Elections in 1927 were from two lists of candidates—November, 1926, and 
May, 1927—in addition to 18 elections from previous lists. A classification of 
these follows: 


List of List of Previous 
Grade of November 1926 May 1927 Lists | Total 
Membership ———_—_— ——_———————_ ___|_"_ elected 
Nominated |Elected | Nominated | Elected | Elected 


Senior 
(by transfer) 3 2 15 | 8 11 21 
Senior 
(by election) 1 1 4 0 1 2 
Member 58 50 78 72 6 128 
Associate 1 1 1 
Corresponding 1 1 1 
63 54 98 81 18 153 


Action is pending on 26 nominations. 
There were no nominations during 1927 for the grade of Fellow. 
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LIST OF ELECTIONS, 1927 


SENIOR MEMBERS 
By transfer from the grade of Member 


Amadon, Arthur F., Conservation Comm. Albany, New York. 

Baldwin, W. L., Warren, Arkansas. ~ * 

Bradner, Melvin, Missoula, Montana. 

Byers, William L., McConnellsburg, Pennsylvania. 

Corbitt, Willis G., Pacific Lumber Company, Scotia, California. 

Coyle, Leonidas, Trenton, New Jersey. 

Elofson, H. W., Dellon, Montana. 

Jacobson, Norman G., Portland, Oregon. 

Kempff, Gerhard S., Priest River, Idaho. 

Koroleff, Alex M., U. S. Forest Service, Portland, Oregon. 

Marckworth, G. D., Department of Forestry, Louisiana State University, Baton 
Rouge, Louisiana. 

Merriam, Lawrence C., Portland, Oregon. 

Merrill, Fred B., Frankfort, Kentucky. 

Price, Jay H., U. S. Forest Service, San Francisco, California. 

Read, A. D., Long Bell Lumber Company, Long View, Washington. 

Steffen, E. H., State Agricultural College, Pullman, Washington. 

Stone, Bonnell, Blairsville, Georgia. 

Wackerman, A. E., Forester, Crossett Lumber Company, Crossett, Arkansas. 

Webb, Clyde S., Missoula, Montana. 

Whitney, A. G., New York State College of Forestry, Syracuse, New York. 

Zerby, Charles E., Clarion, Pennsylvania. 


By direct election 


Bunker, Page S., Montgomery, Alabama. 
Finlayson, Ernest H., Department of the Interior, Ottawa, Canada. 


MEMBERS 


Ach, Edward Keville, 385 Franklin Avenue, Brooklyn, New York. 

Adams, William R., Jr., Burlington, Vermont. 

Allen, J. Paul, Department of Conservation and Development, Trenton, New 
Jersey. 

Amos, Felipe R., Forest School, University of the Philippines, PI. 

Baker, Charles E., Farm Bureau Office, Saratoga Springs, New York. 

Barron, Navarre Thos., 513 Wallace Avenue, DeQueen, Arkansas. 

Beal, James A., 610 New Medical Building, Asheville, North Carolina. 

Beck, Donald W., Gibbs, Arkansas. 

Bedard, Paul W., Wayagamack. Pulp and Paper Co., Flamand, Quebec, Canada. 

Bischoff, Paul A., Forestry School, Missoula, Montana. 

Bjornstad, Eugene G., 1734 Seventh Avenue, Lewiston, Idaho. 


Black, S. Reyford, California Forest Protection Association, San Francisco, 
California. 
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Bowers, R. J., Dillon, Montana. 

Bowlby, Irving S., Hudson Falls, New York. 

Breen, John E., Newport, Washington. 

Browning, Harold A., Los Angeles, California. 

Brundage, Roy C., Otisville, New York. 

Buell, Edward D., U. S. Forest Service, Lake Arrowhead, California. 

Button, Charles L., Watkins Glen, New York. 

Childs, Neal T., Menlo Park, California: 

Cochran, Wm. F., 608 North Twenty-Fourth Street, Colorado Springs, Colorado. 

Collins, Maurice, C., Klamath Agency, Oregon. 

Cooper, G., Proctor, III, Almirante, Panama Republic. 

Corson, Carlyle Wm., Rural Route Number 9, Rockford, Illinois. 

Cottrell, Alden T., Cornwall Bridge, Connecticut. 

Cramer, Arthur, Missoula, Montana. 

Curry, George B., St. Paulin, Quebec, Canada. 

Daproza, Juan, Bureau of Forestry, Philippine Islands. 

Darley, Wm. M., Monte Vista, Colorado. 

Daugs, W. H., Princeton, Idaho. 

Delaney, John W., Foxpark, Wyoming. 

Dickman, Irving I., Quaker Bridge, New York. 

Dobbins, Harry E., Quincy, California. 

Doppel, Alfred Arthur, State Agricultural College, Storrs, Connecticut. 

Durrell, Glen R., DeQueen, Arkansas. 

Eastman, T. Clifford, Fryeburg, Maine. 

Edwards, John S., U. S. Forest Service, Yreka, California. 

Elmer, Arthur C., U. S. Forest. Service, Taos, New Mexico. 

Flynn, Joseph M., Northern Redwood Company, Korbel, California. 

French, Harry H., Cache, Oklahoma. 

Gabriel, Roger P., Petersham, Massachusetts. 

Genaux, Charles M., State Agricultural College, Pullman, Washington. 

Gevorkiantz, Suren R., Lake States Experiment Station, University Farm, 
St. Paul, Minnesota. 

Graeber, R. W., State College Station, Raleigh, North Carolina. 

Gruhn, Geo. H., Augusta, Maine. 

Hamilton, Stanley W., Box 127, Lowville, New York. 

Hammerle, Wm. C., Greenridge, Arkansas. 

Harper, Lester V., P.O. Box 337, Starke, Florida. 

Hartzell, Chas. Wm., 49 East Union Street, Bethlehem, Pennsylvania. 

Haun, Frank D., Haugan, Montana. 

Hedgecock, Geo. Grant, U. S. Bureau Plant Industries, Washington, D.C. 

Herrick, Clinton S., 309 Interstate Bank Building, New Orleans, Louisiana. 

Hickel, Manford R., Nemo, South Dakota. 

Hicks, Harold W., Federal Building, Winona, Minnesota. 

Holbrook, Chas. Verner, DeRidder, Louisiana. 


Hope, Robt. Rudledge, Box 1673, Asheville, North Carolina. 


Jackson, Lyle W. R., Minneapolis, Minnesota. 
Jensen, Victor C., Klamath Reservation, Oregon. 
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Johnson, J. K., Bogalusa, Louisiana. 

Joy, George C., Olympia, Washington. 

Keep, John H., Delta, Colorado. 

Keib, John Elmer, 1119 Franklin Street, Watertown, New York. 

Keith, Harry G., Sandakan, British North Borneo. 

Kellett, Robert F., 2540 College Avenue, Berkeley, California. 

Kennedy, J. D., U. S. Department of Agriculture, Washington, D.C. 

Kenyon, Edgar C., 618 Realty Building, Spokane, Washington. 

Kimball, Kenneth E., Mendenhall, Mississippi. : 

Knowles, H. Henry, Sauquoit, New York. 

Koen, H. R., Russellville, Arkansas. 

Kuenzel, John G., 527 Fifth Street S.E., Minneapolis, Minnesota. 

Linekin, Mayhard G., Three Rivers, Quebec, Canada. 

Lumsden, Geo. Quincy, 463 West Street, New York City. 

Lynne, V.. A., Winona, Minnesota. 

MacAndrews, Aubrey H., New York State College of Forestry, Syracuse, New 
York. 

Madsen, Edward G., Merrimac, California. 

Malmsten, Harry E., 1715 Francisco Street, Berkeley, California. 

Martin, George E., Livingston, Montana. 

Mathewson, James S., Madison, Wisconsin. 

Maughan, William, New York State College of Forestry, Syracuse, New York. 

Maule, William L., 417 Pugh Street, State College, Pennsylvania. 

McDaniel, Verne E., Route 1, Corvallis, Oregon. 

McDonald, Kenneth G., 395 Hudson Street, New York City. 

McDonald, William J., Box 438, Cordova, Alaska. 

McIntyre, Arthur C., State College, Pennsylvania. 

McLaughlin, R. P., Michigan Agricultural College, East Lansing, Michigan. 

Merrill, Chauncey Dean, 4 Joy Street, Boston, Massachusetts. 

Merryfield, LeRoy A., Ennis, Montana. 

Moore, Elwood B., Conservation Commission, Trenton, New Jersey. 

Myers, R. V., Berwin, West Virginia. 

Nelson, Ralph M., University Farm, St. Paul, Minnesota. 

Nettleton, Harry Ira, School of Forestry, Moscow, Idaho. 

Parker, Sterling E., Box 43, Woodbury, Connecticut. 

Paton, Robert R., Agricultural Experiment Station, Wooster, Ohio. 

Penas, Nazario, Bureau of Forestry, Manila, P.I. 

Pingree, Daniel, 99 Hamilton Street, Providence, Rhode Island. 

Pulaski, Ed. C., Wallace, Idaho. 

Renner, Frederic G., Wenatchee, Washington. 

Rutherford, Robert M., Winona, Minnesota. 

Sargent, George E., Sonora, California. 

Schnur, G. Luther, U. S. Forest Service, Albuquerque, New Mexico. 

Schreeder, Wm. Foster, Hartford, Connecticut. 

Schreiner, Ernst J., Rumford, Maine. 

Schultze, Clifford F., 1040 Westcott Street, Syracuse, New York. 

Simpson, Alva A., Miles City, Montana. 
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Sims, Ivan H., Appalachian Forestry Experiment Station, Asheville, North Caro- 
lina. 

Smith, Hollis A., Vineyard Haven, Massachusetts. 

Spencer, Clifford C., Cody, Wyoming. 

Stafford, Earl, Great Barrington, Massachusetts. 

Stevens, George E., Conservation Commission, Albany, New York. 

Stevens, Richard D., Durham, New Hampshire. 

Sulit, Carlos, Bureau of Forestry, Manila, P.I. 

Swain, Lewis C., Exeter, New Hampshire. 

Tamesis, Florencio, Manila, P.I. 

Templer, J. W., Butte, Montana. 

Thayer, John Alden, Craig, Alaska. 

Thompson, R. E., Great Barrington, Massachusetts. 

Turner, Spence D., Los Angeles, California. 

Watkins, Clayton W., Mancos, Colorado. 

Watson, L. N., Concord, New Hampshire. 

Webb, Martin R., Department of Conservation, Lansing, Michigan. 

Webber, Marion J., Pactola, South Dakota. 

Wheeler, Gerald Silas, New York State College Forestry, Syracuse, New York. 

Wiesenhuegel, Erwin G., School of Forestry, Moscow, Idaho. 

Wilcox, Ralph E., Indianapolis, Indiana. 

Wille, John J., 38 Downing Street, Brooklyn, New York. 

Williams, Roger, Berlin, New Hampshire. 

Wright, Wm. Gilchrist, c/o Price Brothers & Company, Roberval, Quebec, 
Canada. 

Zimm, Louis A., 427% E. 52nd Street, New York City. 


ASSOCIATE MEMBERS 
Chamberlain, Allen, 30 Pinckney Street, Boston, Massachusetts. 


CORRESPONDING MEMBERS 
Cotta, Alberto, 48 Via Goffredo Mameli, Florence, Italy. 


To eliminate as far as possible the unavoidable delays in acting upon 
nominations, the step was taken of using the JouRNAL as a medium of announc- 
ing nominations. Thus the October number contained the first announcement 
in this manner, of 79 nominations, and similar announcements will follow from 
time to time as nominations are submitted. 

Of particular interest is the origin of nominations as shown in the table 
below with corresponding information for the previous five years. 

The outstanding conclusion which can be drawn from this table is the 
prompt recognition from the Intermountain and New York Sections during 
the year of the need for increasing the membership. They are making up 
for previous inaction in the matter. Along with them the Washington Section 
also deserves to be commended. The California and Central Rocky Mountain 
Sections show big decreases in 1927 under previous years. Because of organi- 
zation difficulties the Gulf States Section could not take advantage of its splendid 
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: 
possibilities for a large and varied membership. All of the Sections are again 
urged to make a searching canvass of their membership possibilities. 


ORIGIN OF NOMINATIONS 


i EE 


1927 “f 1926 1925 1924 1923-22 


Origin ———_— —_ |_c—e_—_-—_ 
(Section) No.|Percent | Percent | Percent! Percent] Percent 

Intermountain........... 38 DAS erg — — a 
New Yorks... 2 nohicslen 29 | 16.4 6 3.4 6.9 6.6 
Northern Rocky Mountain| 19 | 10.7 iaje?? 8.6 il lo-t3} alse} 
North Pacificanet ir acon 17 9.6 14.0 15.0 9.0 2.9 
Minnesota tc cst scsieseatiars 12, 6.8 Shei} (iP? —_ — 
Allegheny tanesn-nee oe iat 11 6.2 3.6 3.0 18S 14.5 
Washington 1G. mic 11 6.2 —- — 4.9 =— 
Newebnclands- secrete 7 4.9 OZ 8.0 i2eo 1257 
Ohio; Vallevscenr. nce 5 2.8 f22 5.0 2.8 — 
Southern Appalachian.....| 4 Ponca! 2.4 —_— —_ —_— 
@aliformiatcmarncce ater 2 1.1 9.2 13.1 5.6 15.6 
WISCONSIN nea cs nese 1 6 6.4 — 3.8 
Central Rocky Mountain. .| — — 10.4 3.4 11.8 6.6 
Southwestern tics... =: -— — 6 — 14.6 _ 
GulfsStatess.. oes. 2 ee — — — — — o 
Individuals-nnceee eee 21 11.8 29.9 27.9 1225 23 .4 

Total 177 | 100.0 | 100.0 | 100.0 | 100.0 100.0 


HELP FROM THE SCHOOLS AND SECTIONS 


Much remains to be done in the prompt nomination of forest school gradu- 
ates. Out of a total of at least 100 eligibles from the graduates of 1927 the 
lists of October and January (1928), published four and seven months respec- 
tively after graduation, show but 8—Syracuse 3, Oregon 2, and California, 
Idaho, and Yale 1 each. The schools can render a real service toward increas- 
ing the membership if they will bring to the attention of prospective gradu- 
ates the advantages of membership in the Society and will later notify the 
secretaries of Sections wherein graduates may have located. The Sections 
should in turn see to it that the men are proposed for membership. Reliance 
must be placed upon the schools and Sections to co-operate in the matter. 

Based: on estimates of the number of men graduated from the forest 
schools in recent years less the number who have been proposed and elected, 
and of non-technical men in Federal, State, and private employ “who have 
completed at least three years’ work of a creditable character in some branch 
of forestry,” in accordance with our constitution, there are probably 500 eligibles 
still outside of the Society. Let it be one of our goals the coming year to 
get them inside. Let the Sections with the help of the schools where nécéssary 
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first locate the men, and then promptly propose them for membership. Chiefly 
by these two forces working together can this be accomplished. 


J. G. Perers 
Member of Executive Council 
In Charge of Admissions 


ANNOUNCEMENT OF CANDIDATES FOR MEMBERSHIP 


The following names of candidates for membership are referred to Mem- 
bers, Senior Members, and Fellows for comment'or protest. The list includes 
all nominations received since the publication of the list in the April JourNat, 
without question as to eligibility; the names have not been passed upon by 
the Executive Council. Important information regarding the qualifications of 
any candidate, which will enable the Council to take final action with a knowl- 
edge of essential facts, should be submitted im triplicate to the undersigned 


before July 1, 1928. Statements on different men should be submitted on 
different sheets. 


Council as strictly confidential. 


Communications relating to candidates are considered by the 


FOR ELECTION TO GRADE OF MEMBER 


Name 
Anderson, Lionel C. 


Clark CD: 


Cochran, W. J. 
Dutlinger, Forrest H. 
Fatzinger, Carl P. 


ord ieee Ee 


Gibson, James Norman 


Harrison, C. L. 


Johnston, J. F. 


Title and Address 
Administrator and Techni- 
cal Assistant, U. S. Forest 
Service, Monte Vista, Colo- 
rado. 

Forest Ranger, U. S. For- 
est Service, Saguache, Colo- 
rado. 

Forest Ranger, U. S. For- 
est Service, Shell, Wyoming. 
District Forester, Mount 
Union, Pennsylvania. 
Assistant State Forester, 
Dover, Delaware. 

Assistant Professor of For- 
estry, Colorado Agricultural 
College, Fort Collins, Colo- 
rado. 

Salesman, R. D. Hough 
Company, 19 Dale Street, 
Chicopee Falls, Massachu- 
setts. 

Forest Ranger, U. S. For- 
est Service, Savoy, South 
Dakota. 

Forest Ranger, U. S. For- 
est Service, West Portal, 
Colorado. 


Proposed by 
Central Rocky Moun- 
tain Section 


Central Rocky Moun- 
tain Section 


Central Rocky Moun- 
tain Section 

Allegheny Section 
Allegheny Section 
Central Rocky Moun- 


tain Section 


New England Section 


Central Rocky Moun- 
tain Section 


Central Rocky Moun- 
tain Section 
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Name 

Kutzleb, Charles A. 

Langworthy, James N. 


Lister, Paul B. 


Lundell, Paul G. 


MsDuff, Clifford Earl 


Miller, Edwin L. 


Miller, William Byron 


Norris, Harry L. 


Oakes, Walter F. 


Peck, Ray 


Rist, Lewis R. 


Sample, Leslie A. 


Seymour, Charles E. 


Sieker, John H. 


Snow, Elva A. 


Stahl, William John 
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Title and Address 
Forest Ranger, U. S. Forest 


Service, Coalmont, Colo- 
rado. 
Forest Supervisor, U. S. 


Forest Service, Cody, Wyo- 
ming. 

Junior Range Examiner, 
U. S. Forest Service, Pue- 
blo, Colorado. 

Forest Ranger, U. S. For- 
est Service, Rand, Colorado. 
Forest Ranger, U. S. For- 
est Service, Cherry, Ari- 
zona. 

Forest Ranger, U. S. For- 
est Service, Tensleep, Wyo- 
ming. 

Assistant Range Examiner, 
U. S. Biological Survey, 
Fairbanks, Alaska. 

Forest Ranger, U. S. For- 
est Service, Bayfield, Colo- 
rado. 

Forest Ranger, U. S. For- 
est Service, LaVeta, Colo- 
rado. 

Forest Supervisor, U. S. 
Forest Service, Grand Junc- 
tion, Colorado. 


Forest Supervisor, U. S. 
Forest Service, Leadville, 
Colorado. 

Forest Ranger, U. S. For- 
est Service, Pitkin, Colo- 
rado. 

Senior Forest Ranger, U. S. 
Forest Service, Pagosa 


Springs, Colorado. 

Forest Ranger, U. S. Forest 
Service, Sturgis, South Da- 
kota. 

Forest Ranger, U. S. Forest 
Service, Keystone, Wyo- 
ming. 

Forest Ranger, U. S. Forest 
Service, Gunnison, Colorado. 


Proposed by 
Central Rocky Moun- 
tain Section 


Central Rocky Moun- 
tain Section 
Central Rocky Moun- 
tain Section 


Central Rocky Moun- 
tain Section 


Central Rocky Moun- 


tain Section 


M. W. Talbot 

S. B. Detwiler 

W. R. Chapline 
Central Rocky Moun- 
tain Section 
Central Rocky Moun- 
tain Section 
Central Rocky Moun- 
tain Section 
Central Rocky Moun- 
tain Section 
Central Rocky Moun- 
tain Section 
Central Rocky Moun- 
tain Section 
Central Rocky Moun- 
tain Section 


Central Rocky 
tain Section 


Moun- 


Central Rocky 
tain Section 


Moun- 


Name 
Stell, Fred 


Sward, Carl A. 


Torgny, Bruce 


Towne, Charles R. 


Veeder, J. S. 
Ware, Eldred R. 


Weir, John Glover 


Glar, CW. 


Cowlin, R. W. 


Everts, Ambrose B. 


Farley, James P. 


Jordon, C. E. 


McGuire, K. B. 


Murphy, W. T. 


Schofield, W. R. 
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Title and Address 
Administration and Techni- 
cal Assistant, U. S. Forest 
Service, Mancos, Colorado. 
Senior Forest Ranger, U. S. 
Forest Service, McPhee, 
Colorado. 

Forest Ranger, U. S. Forest 
Service, Saratoga, Wyo- 
ming. 

Forest Ranger, U. S. Forest 
Service, Dillon, Colorado. 
Assistant Supervisor, U. S. 
Forest Service, Delta, Colo- 
rado. 

Forest Ranger, U. S. For- 
est Service, Log Cabin, Lar- 
imer Company, Colorado. 
Timber Survey Chief, Way- 
agamack P. & P. Company, 
Ltd., Flamand, P.Q., Cana- 
da. 

Ranger, State Forestry De- 
partment, Berkeley, Califor- 
nia. 

Research Assistant in For- 
estry, University of Califor- 
nia, Berkeley, California. 
Junior Forester, U. S. For- 
estry Service, Quincy, Cali- 
fornia. 

Forest Ranger, U. S. For- 


estry Service, Porterville, 
California. 
District Forest Inspector, 


U. S. Forest Service, San 
Francisco, California. 
Efficiency Engineer, Caspar 
Lumber Co., Caspar, Cali- 
fornia. 

Assistant District Ranger, 
U. S. Forest Service, Pasa- 
dena, California. 
Supervisor, Humboldt Red- 
wood Reforestation Associ- 
ation, Samoa, California. 
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Proposed by 


Central Rocky 
tain Section 


Central Rocky 
tain Section 


Central Rocky 
tain Section 


Central Rocky 
tain Section 
Central Rocky 
tain Section 


Central Rocky 
tain Section 


Moun- 


Moun- 


Moun- 


Moun- 


Moun- 


Moun- 


New York Section 


California Section 


California Section 


California Section 


California Section 


California Section 


California Section 


California Section 


California Section 
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Name Title and Address 
McIntyre, Henry L. Supervisor, Forest Pest Con- 


trol, State Conservation De- 
partment, Albany, New 
York. 

Weston, Ray F. Logging Engineer, Ds 1B, 
Jackson Lumber Co., Rider- 
wood, Alabama. 

Smith, Leland S. Assistant Forest Range Ex- 
aminer, U. S. Forest Serv- 
ice, Nevada City, California. 


Thede, Maurice E. Logging Engineer, Madera 
Sugar Pine Co. Madera, 
California. 

Tuttle, Roy M. County Forester, San Ber- 
nardino, California. 

Weaver, Roscoe B. Nurseryman, California For- 


est Experiment Station, San 
Bernardino, California. 
Wilson, Earl G. Research Assistant in For- 
estry, University of Califor- 
nia, Berkeley, California. 


Wright, George M. Assistant Park Naturalist, 
Yosemite National Park, 
California. 


FOR TRANSFER TO GRADE OF SENIOR 

Baldwin, Henry Ives Research _ Forester for 
Brown Company, Berlin, 
New Hampshire. 


Callward, Floyd M. Extension Forester, Burling- 
ton, Vermont. 
Clement, Philip P. Director and member of 


firm of Prentiss & Carlisle 
Company, Bangor, Maine. 

Doore, George Stanley Blister Rust Control Agent, 
136 State House, Boston, 
Massachusetts. 

Hick, R. Milton Forest and Type Surveyor, 
18 Longview Street, Spring- 
field, Massachusetts. 


Hosley, N. W. Forest Assistant, Harvard 
Forest, Petersham, Massa- 
chusetts. 


Madigan, Frederick H. General Logging Superin- 
tendent, Cady Lumber Cor- 
poration, McNary, Arizona. 


a 


Proposed by 
New York Section 


Southeastern Section 


California Section 


California Section 


California Section 


California Section 


California Section 


California Section 


MEMBER 
New England Section 


New England Section 


New England Section 


New England Section 


New England Section 


New England Section 


Southwestern Section 


Name 
Oxholm, Axel H. 
Radtke, Leonard B. 
Reed, Paul M. 
Stevens, Clark Leavitt 
Stewart, Gilbert I. 


Woodman, Charles L. 


Barnum, Millard M. 
Berry, John R. 


Gibbs, Wm. H. 


Stanford, E. R. 
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Title and Address 
Assistant State Forester, 
Montpelier, Vermont. 
Director, National Com- 
mittee on Wood Utiliza- 
tion, Washington, D.C. 
Deputy Supervisor of For- 
ests, U. S. Indian Service, 
Mescalero, New Mexico. 
Consulting Forester, West 
Upton, Massachusetts. 
Assistant Professor of For- 
estry, University of New 
Hampshire, Durham, New 
Hampshire. 

Assistant Professor of For- 
estry, University of Maine, 
Orono, Maine. 

District Forest Warden, 
Manchaug, Massachusetts. 
Forest Examiner, U. S. For- 
est Service, Nevada City, 
California. 

Logging Engineer, U. S. 
Forest Service, San Fran- 
cisco, California. 

Forester, Pacific Lumber 
Co., Scotia, California. 
Assistant County Forester, 
Los Angeles, California. 


FOR ELECTION TO GRADE OF ASSOCIATE 


Kienholz, Raymond 


Instructor, Botany Depart- 
ment, University of Illinois, 
Urbana, Illinois. 


745 


Proposed by 


New England Section 


Washington Section 


Southwestern Section 


New England Section 


New England Section 


New England Section 


New England Section 


California Section 


California Section 


California Section 


California Section 


MEMBER 
Ohio Valley Section 


J. G. PETERS 


Member of Executive Council 
In Charge of Admissions 


EVERGREEN TREES for FOREST and DECORATIVE PLANTING 
Tree Seed of Certified Origin 


BROWN COMPANY ‘347° PORTLAND, MAINE 
Pulp and Paper Products 
Mills: BERLIN, N. H. and LATUQUE, P.Q. - CUPSUPTIC NURSERY, Oquossoc, Me. 
Write for 1928 Price List, Forestry Division, Brown Company, Berlin, N. H. 


By Hermon H. Chapman, Prof. Forest Managemen 
FOREST FINANCE Yale Forest School, 1926. 362 pages, 6”x9”, $4.50 
postpaid. Order from Tuttle, Morehouse & Taylor Company, New Haven, Connecticut. 


A complete practical text on the financial problems of the utilization of land for 
forestry as a business for private owners. Covers appraisals of value, costs of produc- 
tion, probable rates of profit, estimation of damage, stumpage values, forest taxation 
and forest insurance. 


CERTIFIED TREE SEED 


for reforestation purposes 


ORIGIN AND QUALITY GUARANTEED 


Site, Stand and Climatic Date 
Supplied with All Seeds 


ASSOCIATED FORESTERS 
CALGARY - - LIMITED - - 


a ee 


P. T. COOLIDGE, Forest Engineer 
TIMBER ESTIMATES AND MAPS 


Reports on Timberland 
Properties 


31 CENTRAL STREET, BANGOR, MAINE 


AMERICAN FOREST REGULATION _ ,2!7738°., 


_, Part 1. Introduction, regulation policy and sustained yield, management sub- 
divisions, rotations, normal forests, and regulating the cut by various methods. Quiz 
questions on all chapters. 

Part 2. Four chapters on correlations of regulation and growth in extensive Ameri- 
can forests. All of part 2 by Professor H. H. Chapman, Yale School of Forestry. 
Appendix: Forestry management in nine European States after Martin, financial 
rotations after Endres, data on forest management on American National Forests and 
on Savoie forests, France. 
Paper Edition, $2.75—Cloth Edition, $3.25 


If postpaid, add 25 cents. A discount of 10 per cent allowed students on cash 
orders of 10 copies or more. A special net price (for students only) of $1.50 ($1.75 
postpaid) has been established for the paper edition of American Forest Regulation 
without part 2, which may be too advanced for the needs of some forest schools. 

Order direct from T. S. WOOLSEY, Jr., New Haven, Conn. 


(Orders in British Empire should go to CHAPMAN and HALL, Limited, London) 


YALE SCHOOL OF FORESTRY 


Established in 1900 
A graduate department of Yale University, offering a two-years tech- 
nical course in forestry leading to the degree of Master of Forestry. 
Special opportunities are provided for advanced work and research in 
the laboratories and the school forests. 
For further information and catalog address 


THE DEAN OF THE SCHOOL OF FORESTRY 
NEW HAVEN, CONNECTICUT, U. S. A. 


Forestry Training in the Heart of the Rockies 


The Colorado School of Forestry 
COLORADO SPRINGS, COLORADO 


A Department of Colorado College offers a thorough training in technical forestry in— 
A four-year undergraduate course—degree, Bachelor of Science in Forestry. 
A two-year graduate course—degree, Master of Forestry. F 
An extremely attractive combination five-year course—degrees, Bachelor of Science at 
end of fourth year and Master of Forestry at end of course. : 
Spring and fall forestry teaching at the College’s own forest in the Rocky 
Mountains. Midwinter and other than forestry work at Colorado Springs. 


Send for a Prospectus. 


The New York State College of Forestry 
SYRACUSE UNIVERSITY 


Syracuse, New York 


Special opportunities are offered for graduate work in addition to the regular 4-year 
undergraduate courses. These special courses lead_to the degrees of Master of Forestry, 


Master of City Forestry, Master of Science, and Doctor of Philosophy. A 4-year course 
in Pulp and Paper Manufacture and a shortscourse each spring in Dry-Kiln Engineering 
and Lumber Grading are also given. The State Forest Experiment Station of 90 acres 
at Syracuse, three other experiment stations, the Roosevelt Wild Life Forest Experiment 
Station and experimental pulp mill, a well-equipped sawmill, a complete dry-kiln plant, 
and an excellent reference library offer unusual opportunities for investigative work. 


For further information address FRANKLIN MOON, Dean, Syracuse, N. Y. 


HARVARD FOREST 


PETERSHAM, MASSACHUSETTS 


A forest experiment station of two thousand acres, 16 years under management on a 
sustained yield. Large variety of silvicultural treatment in progress. Logging, mill- 
ing, and marketing annually carried on, Extensive plantations established from the 
Forest nursery. 

Competent graduate students accepted as candidates for degrees of M.F. or D.S. 


RICHARD T. FISHER, Director 


UNIVERSITY OF MAINE 
ORONO, MAINE 
Maintained by State and Nation 
The Forest Department offers a four years’ undergraduate curriculum, 
leading to the degree of Bachelor of.Science in Forestry. 


Opportunities for a full technical training, and for specializing in prob- 
lems of the Northeastern States and Canada, 


For catalog and further information, address 
JOHN M. BRISCOE, Orono, Maine 


piRAke, Foresters Prism Binocular ofthis tis" ° * $15.00 


VEST POCKET: Philip Pope, U. S. Vet. Hospital, Walla Walla, Wash., says: ‘‘Comparing it wi 
BINOCULARS $80 glass, with the exception of better finish, cannot see any superiority in the ie 
expensive glass.’’ 

Mirakel, German 5 or 7-power, 5 and 7 oz. Universal Focus, (once f 

for life and for all distances between 30 feet and 30 miles,) pocket Maoh 


$25 & $35 
6 or 8-power;, 20) 102.5).4.3.-... $19.50 8-power, 32 2 
i6-power, 30 mm, 22 oz... <*. $25.75 fo he ee er 
Everything In Glasses from a Zeiss down, sent postpaid 
J. ALDEN LORING, Box L, - Be FOC WEEaO N.Y 


Forest Management Plans. Economic and Statisti i 
: {con stical Studies. 
Valuation Surveys. Studies in Second Growth Pronlecint 


BANZHAF & WATSON, Inc. 
MILWAUKEE NEW ORLEANS 


ee 


Balsam-Wool 


and the Weyerhaeuser Program 
of Complete Utilization 


The first commercial development in the 
Weyerhaeuser program of complete utilization 
and elimination of waste is Balsam-Wool, an 
efficient building insulation against heat, cold 
and sound. 

Balsam-Wool is made from wood fibers put 
together in a “fleecy” wool form between two 
sheets of tough, kraft, waterproofed paper. 
Laboratory tests conducted at the C. F. Bur- 
gess Laboratories, Madison, the Armour Insti- 
tute, Chicago, and the University of Minnesota 
have definitely established its superior insulat- 
ing efficiency over other commercial materials 
for the same purpose. 

Applied in the walls and roofs of buildings, 
Balsam-Wool is a double action conserver of 
natural resources. Made from a product that 
formerly was waste, it can properly be called a 
factor in the conservation of our forest re- 
sources. And because it saves from 14 to 4 
on fuel it is an aid in the conservation of the 
nation’s supply of coal and oil. 

For the complete story of Balsam-Wool 
send for the booklet “House Comfort that Pays 
for Itself.” 


WEYERHAEUSER FOREST PRODUCTS 
SAINT PAUL, MINNESOTA 


NEW INDIAN FIRE PUMP 


A well-built fire pump for long, hard service 


ea ij 
ere eo i 


~ Easily Carried and Operated by 


HEAVY 


BRASS Anyone 

PUMP 

5 GALLON The Indian can not be excelled for 
TANK fighting forest fires, brush fires, grass 

WITH LARGE fires—in fact, for fighting fires 
ee anywhere. 

STRAINER 

AND BRASS 


COVER 


Tank curved in shape like a pack basket; conveniently carried on the back and furnished 
in galvanized steel or solid brass, as ordered, Pump entirely of brass with no leather 
packings or parts to wear out; always in working order, ready for any fire emergency. 
Slow, easy pumping throws powerful 50-foot stream to any desired point. 


Easily carried about anywhere; quickly extinguishes fires in trees, stumps, crotches, 
grass, etc. 


A valuable fire pump for small or large forests. Highly recommended. 
Write for descriptive circular and prices on the Indian and other styles. 


Manufactured by 


D. B. SMITH & COMPANY, UTICA, N. Y., U. S..A. 


The four great woods of the West Coast are 


species that promise much for forestry 


ae HE typical forest in the West Coast region consists of Douglas Fir, 
West Coast Hemlock, Western Red Cedar and Sitka Spruce. 


From a forestry viewpoint, this is an ideal admixture. All of these 
woods have great use value; all produce lumber that is superlatively 
fine. After the harvest, they reproduce well, with Douglas Fir as a 
dominant species and an under-story of Western Red Cedar and West 
Coast Hemlock. Sitka Spruce seeks the sites where fogs prevail and 
where soil moisture is high. 

Thinnings from future crops promise good returns, for the West Coast Hemlock and 
Sitka Spruce produce pulpwood suitable for the finest grades of sulphite pulp. Douglas 


Fir and Western Red Cedar thinnings will be used for sulphate pulp of the highest 
quality, and poles and piling of each of these woods will continue in great demand. 


Here is indeed a region that promises much for forestry, for here is highly productive 
land that is today producing the world’s finest lumber, and will continue this pro- 
duction far into the future. 


Booklets on West Coast woods, richly illustrated, will be sent upon request. Add 
West Coast Lumber Bureau, Mt. Hood Building, Longview, Washinton: eee 


nalblle e 
Douolas Fir 


America’s Permanent 
Lumber Supply 
Important West Coast Woods 
Douglas Fir — West Coast Hemlock — Western Red Cedar — Sitka Spruce 
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sth, oe Cornell Lisietane Ithaca, N. ee 
Pare es a Rocky Mountain 
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Fs Cunningham a eC etary-Treasurer, 
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etvice, Missoula, Mont: een oS 
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ae “North Pacific. = spate 

Cc ee Goa ‘Chaiemak Weyerhaeuser Timber 6, Tacos: Wash. 
John B. Woods, Member of Executive’ Committee, Long-Bell Lumber C€o., 
“Longview, Wash. 
52 Hanzlik, Secretary-Treasurer, U. os Forest Service, Portland, Ore. 
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% & Deo. “president; Michigan State Cillege: East Lansing, Mich, 
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M. A. Mattoon, ies Chateman: U. S. Forest Service, Asheville, N. C. 
_F, W. Haasis, Secretary, Appalachian Forest Experiment Station, Asheville, N. C. 
- Southwestern. 
Hises G. Callcns, Vice-Chairman, U. S. Forest. Service, Albuquerque, NM. 
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_ Arthur Ringland, Chairman, Cosmos Club; Washington, D.C. : 
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EB ‘N. Munns, Member of Executive. Committee, Forest Service, Washing- 
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Arthur Koehler, Chains, Forest Products Laboratory, Madison, Wis. 
R, P. A. Johnson, Secretary, Forest Products Laboratory, Madison, Wis. 
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